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Amag: Sildenafil sitrat bir fosfodiesteraz (PDE) enzim inhibit6rii ve bir vazo-
dilatér ajandir. Anjiyoprotektif ve anjiyogenetik etkileri 6nceden bildirilmistir.
Bu calismanin amaci, sildenafil sitratin iskemik sican arka bacak replantasyo-
nundan sonra sagkalima olan etkisini arastirmaktir. Gereg ve Yontem: Bu ca-
lismada Sprague-Dawley disi sicanlar kullanilmistir. Calismanin ilk evresinde
sildenafil sitratin sagkalim etkileri arastirildi. Bu amacla, kontrol ve calisma
gruplarinda iskemik sicanlara arka bacak replantasyonu yapildi ve postopera-
tif ddsnemde 7 giin boyunca ¢alisma gruplarina 10 mg/kg/giin sildenafil sitrat
uyguland:. ikinci asamada, sildenafil sitratin doku etkisi analiz edildi. Calis-
ma grubuna iskemik sican arka bacak modeli icin sildenafil sitrat uygulandi
ve gastrocnemius kasi ve femoral ven alinan doku érnekleri histolojik olarak
analiz edildi. Damar dokusuna Ang-1, VEGF imminohistokimyasal boyalari
uygulanirken, kas dokusunda PCNA immiinohistokimyasal boyalari uygulandi.
Kan numunelerinin katalaz diizeyleri biyokimyasal olarak analiz edildi. Bul-
gular ve Tartisma: Sildenafil sitratin anlamli sekilde sagkalimi artirdig goz-
lemlendi. Kas dokusunda nekrozu azalttigl, ayrica endotel hasarini azaltirken
antioksidan aktiviteyi arttirdigi da gozlendi.

Anahtar Kelimeler
Sildenafil Sitrat; Replantasyon; Revaskiilarizasyon; Angiopoetin; iskemi-Re-
perflizyon Hasari

Abstract

Aim: Sildenafil citrate is a phosphodiesterase (PDE) enzyme inhibitor and a
vasodilator agent. Its angioprotective and angiogenetic effects are widely
known. The aim of this study was to investigate the effects of sildenafil
citrate on survival of ischemic rat hind leg amputation after replantation.
Material and Method: Sprague-Dawley female rats were used in the study.
The survival effects of sildenafil citrate were investigated in the first phase
of the study. For this purpose, ischemic rat hind leg replantation was per-
formed on control and study groups and 10 mg/kg/day sildenafil citrate was
administered to study groups for 7 days in the postoperative period. In the
second phase, the tissue-level effects of sildenafil citrate were investigated.
Tissue samples were taken from gastrocnemius muscle and femoral vein and
they histologically analyzed. Ang-1 and VEGF immunohistochemical stains
were applied to vein tissue, whereas PCNA immunohistochemical stains were
applied to muscle tissue. Blood samples were analyzed for catalase. Results
and Discussion: It was observed that sildenafil citrate macroscopically and
significantly increased survival after hind leg replantation. It reduced necro-
sis. It also reduced endothelium damage and increased antioxidant activity.
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Sildenafil Citrate; Replantation; Revascularization; Angiopoietin; Ischemia-
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Introduction

Peripheral organ amputations are problematic injuries in Plas-
tic and Reconstructive Surgery practice. Proper timing of the
surgery, meticulous surgical technique, and appropriate surgical
and anesthetical environments and techniques are indispens-
able for a successful outcome. However, in order to increase
the chance for survival or to cope with the consequences of less
than ideal conditions, researchers try to find remedies for re-
ducing the expected ischemic-reperfusion damage, by increas-
ing the regenerative capacity of vascular endothelium, protect-
ing the anastomosis from thrombotic events, and promoting
vasodilator activity.

A specific phosphodiesterase (PDE-5) enzyme inhibitor, silde-
nafil citrate, is currently used for erectile dysfunction treat-
ment due to its peripheral vasodilator effect. Its known effect
is to ensure the progression of vasodilatation by preventing
the degradation of c-GMP (guanidine monophosphate), which
is the secondary messenger of nitric oxide (NO), primarily in
vascular smooth muscle cells (1). The vasodilator effect of PDE-
5 inhibitors was presumed to release endogenous mediators
that would result in cardioprotective effects against ischemia/
reperfusion injury of cardiac muscle. Treatment with sildenafil
was also established to mediate increased levels of VEGF in the
ischemic brain and induce capillary-like tube formation in a cul-
ture of both brain-derived endothelial cells and coronary arte-
riolar endothelial cells, suggesting neoangiogenetic properties
(2). On the other hand, inhibition of PDEs was shown to exert
a platelet-inhibitory effect by increasing the intracellular cyclic
nucleotide content of the platelet, thus blocking cytoskeletal
rearrangement, fibrinogen receptor activation, degranulation,
and expression of proinflammatory mediators (3).

The aim of the study was to investigate the versatile effects of
sildenafil citrate on survival in the ischemic rat hind leg replan-
tation model.

Material and Method

The study was approved by the Eskisehir Osmangazi University
(ESOGU) Ethical Committee on Animal Experiments (decision
number of 101 dated 18.02.2009). 35 female Sprague-Dawley
rats between 250-300 g in weight were used for the study.
The rats were kept in the experimental animal laboratory of
Eskisehir Osmangazi University Faculty of Medicine at constant
room temperature and were supplied with limitless water and
dry pellets. A separate cage was provided for each subject. The
surgical procedure was performed by the same researcher dur-
ing the study and the subjects were randomly distributed into
groups. Subjects were anesthetized intraperitoneally with 80
mg/kg ketamine (Ketalar 500 mg, solution for injection in vials,
Pfizer) for all surgical procedures.

The sildenafil citrate sample to be administered to the subjects
was obtained in compliance with Hart et al. using the commer-
cially available product (Viagra tablet 100 mg, Pfizer Inc., NY)
(4). The study was planned to be two steps.

In the first part of the study, the effects of sildenafil citrate on
survival were determined in the ischemic rat hind leg replanta-
tion model. The right hind legs of the subjects were amputated
at the inguinal level. Femoral and sciatic nerves were protect-
ed during amputation in order to prevent autocannibalization

that could arise during the follow-up period. The control group
(n=7) received 1 cc of saline and the study group (n=7) received
10mg/kg sildenafil citrate intraperitoneally immediately after
amputation (Figure 1).

Figure 1. Surgical steps of the first part of the study. Femoral and sciatic nerves
remained intact.

Bone fixation, muscle repair, and subsequent anastomosis of
femoral arteries and veins were performed; the ischemic pe-
riod from the amputation to the opening of the arterial clamps
after revascularization was 180 minutes. Anastomoses were
performed by the same surgeon under operating microscope
with a 25x magnification. A total of 8 separate sutures were
used in end-to-end fashion with 10/0 Prolene for each vascular
anastomosis.

The subjects in the control and study groups were followed for
a total of 7 days. 10 mg/kg/day sildenafil citrate was admin-
istered to subjects of the study group and 1 cc of saline solu-
tion was administered to the subjects of the control group as
placebo; both were applied intraperitoneally for a 7 day period
(5,6). Pictures of all subjects were taken on the 1st, 3rd, 5th,
and 7th days postoperatively and potential necrosis and their
levels on replanted legs were detected. Subjects having no isch-
emia or necrosis on the replanted leg were scored as O, subjects
having partial necrosis were scored as 1, and subjects having
total necrosis were scored as 2. The results were statistically
evaluated.

For the second part of the study, the aim was to investigate the
effects of sildenafil citrate on ischemia-reperfusion damage on
the tissue level of the control (n=7) and study (n=7) groups. The
right hind legs of subjects from the control and study groups
were incompletely amputated at the inguinal level and their
femoral arteries, veins, and nerves remained intact. Ischemia
was initiated by putting two vascular clamps to each femoral
artery and vein during amputation. Subsequently, 10 mg/kg/day
sildenafil citrate was administered to the study group and 1 cc
saline solution was administered to the control group, intra-
peritoneally as a single dose. It was performed just after the
clamping. At the end of a 180-minute (3-hour) ischemic period,
reperfusion was obtained by opening the clamps. Tissue sam-
ples were taken from femoral vein and gastrocnemius muscle
at the 4th hour of reperfusion for histological and biochemical
analyses. The subjects were sacrificed after taking intracardiac
blood samples.
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The femoral vein and gastrocnemius muscle samples for his-
tological assays were kept in 10% formalin. Direct microscopic
and immunohistochemical assays were performed on samples
of femoral veins and muscles. For direct microscopic assay, the
tissue samples were dyed with Hemotoxylin-Eosin (H&E) and
Masson’s trichrome stains and muscle samples were scored for
necrosis, loss of striation, edema, leukocyte infiltration, and
nucleus centralization, indicating the severity of inflammation
caused by ischemia-reperfusion (7,8); whereas the femoral vein
samples were scored for endothelial damage, tunica media
damage, and presence of thrombus in lumens (9-11).

For immunohistochemical analysis the presence of satellite cells
indicating muscle regeneration was evaluated by immunohisto-
chemical marking of PCNA (proliferating cell nuclear antigen)
protein in muscle tissue samples. Furthermore, angiopoietin
(Ang-1) and vascular endothelial growth factor (VEGF) immune
dyes were applied to femoral vein tissue samples (12,13) to
interpret endothelial cell survival and angiogenesis. Catalase
levels were analyzed with ELISA in blood samples.

All data obtained from measurements and scorings were evalu-
ated with MINITAB 14. For all variables, the Shapiro Wilk Nor-
mality Test was performed. Since the variables of the study
were not normally distributed, the Kruskal-Wallis Test was used
for evaluation. For the variables differing between the groups,
the Hollander Wolfe Multiple Comparisons Test was applied.

Results

Macroscopic Evaluation:

In the first part of the study, four subjects were diagnosed with
total hind leg necrosis and two subjects were diagnosed with
partial necrosis in the 7th day results of the control group. The
leg of one control subject was completely healthy. No necrosis
or ischemia finding was detected in the study group at the end
of the follow up (Figure 2, Figure 3).

The results of the study group was statistically and significantly
different compared to the control group (p<0.05).

Figure 2. Macroscopic view of the control group.

Histological Evaluation:

When the histological scoring of muscle tissue samples were
statistically evaluated; the variables of necrosis, loss of stria-
tion, and leukocyte infiltration were significantly lower in the
study group (p<0.001, p<0.05, and p<0.05 respectively). Nucleus
centralization was not extensive in either group and there was
no difference between groups in terms of edema and nucleus
centralization variables (Figure 4,5).

When the histological scoring of vein tissue samples were
statistically evaluated, tunica media damage was significant-
ly higher in the control group compared to the study group
(p<0.05). Although endothelial damage and the presence of in-
traluminal thrombus was higher in the control group than the
study group, the difference was statistically insignificant.

Immunohistochemical Evaluation:

For PCNA immune-staining of gastrocnemius muscle tissues a
low number of PCNA (+) cells was detected in the control group.
On the other hand, a high number of PCNA (+) cells was de-
tected in the study group, statistically different from the control
group (p<0.05).

For Ang-1 immune-staining of femoral vein samples, a slight
staining was detected in the control group, while there was
moderate level of staining in the study group, a statistically
significant difference ( p<0.05) (Figure 6 A-F).

For VEGF immune-staining of femoral vein samples, moderate

Figure 3. Macroscopic view of the sildenafil citrate group.

Necrosis +H+++ 1 p< 0.001
Striation loss iatatataiy ol p<0.05
Nukleus centralization + ++ p>0.05
Leukocyte infiltration =~ +++++ as p<0.05
Edema + ++ p’0.05

Figure 4. Histologic parameters of the muscle tissue after replantation.
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level of staining was detected in all groups and there was no
difference between the groups (Figure 7 A-C).

sham control

sildenafil

Figure 5. Microscopic image of the striation loss of the groups

Sham Sham
A B
Control Control
C D
Study Study
E F

Figure 6. Ang-1 for the sham group applied light microscopic image of the femo-
ral vein. Faint staining of endothelial cells (arrow) (bar: A:100 ym, B: 10,0 pm)
(Ang-1). C,D: Ang-1 for the control group, light microscopy image of the femoral
vein. Faint staining of endothelial cells (arrow) (bar: C: 200pm, D: 20.0pm) (Ang-
1). EJF: Ang-1 for the study group applied light microscopic image of the femoral
vein. Intense staining of endothelial cells (arrow) (bar: 10.0pm) (Ang-1) (A,B).

Sham Control Study

B Study

Figure 7. Light microscopic image of the femoral vein of the VEGF in the sham
group. Faint staining of endothelial cells (arrow) (bar: 50.0pm) (VEGF)(A), Light
microscopic image of the femoral vein of the control group, faint staining of
endothelial cells (arrow) (VEGF). (bar: 20.0pm)(B), Light microscopic image of the
femoral vein of the study group of VEGF. Faint staining of endothelial cells (arrow)
(bar: 20.0pm) (VEGF)(C).

Biochemical Evaluation:
Catalase level was significantly higher in blood samples of the
study group compared to other groups (p<0.05).

Discussion

The rat hind leg replantation model was used in this study since
numerous research studies have been performed with this mod-
el and its anatomy is well-known. The ischemia time changes
are reported as between 2-6 hours for hind leg ischemia-reper-
fusion models in the literature (14,15). After two hours of isch-
emia, minimal ultrastructural damages occur. In order to see
histological changes, 4 hours of ischemia is necessary. Irrevers-
ible muscle damage occurs after 6 hours of ischemia. In our
study, the critical ischemia time was determined to be 3 hours,
both to observe some histologic changes and to see if they are
effected in some way from sildenafil. When the macroscopic re-
sults of the study were evaluated, it was thought that sildenafil
citrate significantly enhanced survival. Because all of the sur-
gical procedure was performed by the same surgeon, the dif-
ference between groups cannot be attributed to the surgeon’s
skills; the survival success in the study group may be attributed
to effects of sildenafil citrate at both the vascular and tissue
levels. Vascular smooth muscle is under the control of endothe-
lial nitric oxide (NO) which is synthesized by NO synthase. NO’s
main action is to activate the soluble guanylyl cyclase to pro-
duce cGMP. A very potent inhibitor of PDE-5, sildenafil citrate,
blocks the degradation of cGMP to 5’GMP. The amplification of
cGMP signaling enables relaxation of vascular smooth muscle
activity by causing relaxation of smooth muscle cells through
potassium (K+) channels. However, PDE-5 selectively hydrolyses
cGMP and causes vascular resistance. PDE-5 is mostly present
in vascular smooth muscle, intestine, heart, platelets, placenta,
and chondrocytes, making them putative targets for sildenafil
(1). The number one factor in the success of microsurgery is
the prevention of vasoconstriction which is induced by several
factors such as hypothermia, blood loss, and desiccation of the
operative field. Sildenafil is thought to relieve the vasoconstric-
tion by potentiating the cGMP concentration.

According to the histological evaluation results, sildenafil citrate
significantly reduced the leukocyte infiltration, loss of striation,
and the necrosis ratio in the ischemic hind legs of the sub-
jects, whereas it did not show any difference regarding oedema
and nucleus centralization. Cellular or intercellular oedema, in-
flammatory infiltration, and alterations in striation bands are
some of the histopathological changes of muscle in response
to ischemia. According to Akar et al., while striation loss is a
minor and initial change after ischemia, necrosis and nucleus
centralization represent a more serious and advanced injury (7).
In contrast, Zhang et al. consider loss of striation in muscle to
be irreversible muscle damage by (16). In any case, sildenafil re-
strained the ischemic damage in the muscle. In many ischemia
reperfusion studies, sildenafil was demonstrated to attenuate
the injury by decreasing leukocyte infiltration (8,17).

The major cause of replant loss after replantation is throm-
bus formation at the anastomosis. Veins are more susceptible
to thrombus formation after microsurgery because the flow is
slower. Endothelial damage is an initiator factor in thrombus
formation. Regardless of the initial stimulus, suppressing the
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platelet activation may inhibit thrombus formation. Platelets
contain three types of PDE isoenzymes: PDE2, PDE3, and PDES5.
Platelet PDES is inhibited by sildenafil but the Gresele at al.
study was unable to prove that sildenafil can inhibit collagen-
induced thrombosis alone (3). But, Berkels et al. showed that
sildenafil significantly prolonged bleeding time in healthy men
(18). Based on the results of the first phase of the study, we
were expecting to see statistical difference on the femoral vein
samples between the control and study groups with regard to
luminal thrombus presence and endothelial damage. Thrombus,
endothelium damage, and tunica media damage were detected
in the control group in the histological evaluation of the femoral
vein samples. In contrast, a minimum level of endothelium and
tunica media damage was present in the study group, while no
thrombus was detected. Sildenafil’s effects on platelet aggre-
gation is not yet clearly defined in the literature, but we believe
that its ability to augment nitric oxide synthase levels may ac-
count for inhibition of thrombus formation by increasing the
amount of a strong antiaggregant, nitric oxide (19).

The satellite cells are located under the basal lamina and are in
charge of creating new muscle fibers in response to any dam-
age. They proliferate after acute injury and repair the muscular
tissue considerably. PCNA is used to indicate the activation of
satellite cells. PCNA (+) staining was shown to be higher in the
study group in immunohistochemical analysis supporting the
histological data indicating recovery after injury. Armstrong et
al. assessed the apoptosis by evaluating caspase-3 expression
in soleus muscle after ischemia reperfusion in the rat hind leg
ischemia model. The apoptotic rate in the sildenafil-treated
group was significantly lower than the control group after 6
hours ischemia-24 hours reperfusion cycle. From a different
perspective, but parallel to our results, they concluded that
sildenafil citrate administration after the onset of ischemic in-
jury reduced the cellular damage (17)

Angiogenesis is a process requiring growth factors such as
VEGF and angiopoietin that affect the proliferation and differ-
entiation of endothelial cells (20). VEGF is the main factor that
initiates the accumulation and proliferation of endothelial cells;
it induces endothelial cell mitosis and promotion of capillary
sprouting (2,21). The angiopoietins are responsible for the for-
mation of new blood vessels from proliferating endothelial cells
as Ang-1 and Ang-2. They function by binding their physiologic
cell surface receptors, Tie-1 and Tie-2. Vidalavur et al. demon-
strated that sildenafil strongly induced VEGF, Tie-1, and Tie-2
in human coronary arteriolar endothelial cells in vitro and con-
cluded that it is a very potent pro-angiogenic factor (2). Many
other studies state that sildenafil citrate significantly induces
VEGF and Ang-1 in ischemic myocardium tissue. The neoangio-
genetic and angioprotective effects of Ang-1 and VEGF on car-
diac tissues are also emphasized (19,22). In a study on Ang-1’s
effect on neurovascular regeneration after stroke, it is stated
that Ang-1 represses perivascular inflammation and decreases
ischemia-reperfusion damage by protecting the stability of vas-
cular endothelium and preventing the disruption of permeability
(25). In the present study, it was investigated whether sildenafil
citrate might induce Ang-1 and VEGF levels in peripheral endo-
thelium, which is similar to myocardial and neural tissues. In the
Vidalavur et al. study, sildenafil mediated the tube formation of
endothelial cells in low doses, but in higher doses endothelial

cells showed more ring-like structures, indicating that sildenafil
triggered Ang-1 expression (2).

In our study, through immunohistochemical evaluation Ang-1
protein staining of the study group was found to be signifi-
cant when compared to the control group. The femoral vein was
stained moderately, at the same level, for VEGF immunohisto-
chemically in both groups. But Ang-1 staining was statistically
different in the study group than in the control group.. VEGF
is known to be up-regulated by tissue hypoxia and it is signifi-
cantly elevated in ischemic muscles after arterial occlusion. We
were unable to show a difference in VEGF levels between isch-
emic and sildenafil-treated ischemic in femoral vein samples;
muscle sample evaluation might deliver different VEGF levels.
Catalase activity is used as a marker of enzymatic defense
against reactive oxygen species. Catalase is frequently used by
cells to rapidly catalyze the decomposition of harmful hydrogen
peroxide into less-reactive gaseous oxygen and water mole-
cules. After ischemia reperfusion injury, the catalase levels are
expected to be decreased (24). In the present study, biochemi-
cally high level of catalase in the sildenafil-treated ischemic
hind leg group demonstrates that sildenafil citrate may have
an antioxidant effect. On the other hand, an interesting finding
revealed by Urao et al. suggested that endogenous endothelial
cell-derived H202 plays a critical role in reparative neovascu-
larization in response to ischemia by upregulating adhesion
molecules and activating eNOS in endothelial cells and that
high levels of catalase are shown to be antiangiogenic by de-
grading H202 (25). Although it is known that an excess amount
of H202 in pathological conditions has a negative impact on
endothelial function, neovascularization and tissue repair, Yun
et al. have shown that optimal levels of H202 are required for
signaling and for normal biological function (26).

In addition, Urao et al. found that VEGF level is markedly re-
duced in the ischemic tissue in catalase transgenic mice (25).
The overexpression of catalase resulted in disorganized micro-
vasculature formation and caused a substantial decrease in the
number of microvessels. They explained that endothelial H202
can regulate endothelial functions independent of VEGF. It is
clear that sildenafil treatment did not affect VEGF levels. Either
the increased levels of catalase caused by sildenafil suppress
VEGF or another mechanism is responsible for static VEGF lev-
els despite an increase in Ang-1.

In conclusion, our study demonstrated that sildenafil citrate
has significantly increased the survival of the replant in the
ischemic rat hind leg replantation model. The mechanism of
increased hind leg survival by sildenafil may mainly rely on its
vasodilatory effect provided by smooth muscle relaxation or
partly on the protective effect against ischemic reperfusion
injury and antioxidant activity. The present study was unable
to show any antithrombotic activity of sildenafil. Further inves-
tigation of this important topic with a larger number of sub-
jects is necessary because the c-GMP-NO pathway is a critical
intracellular inhibitory messenger that interferes with platelet
activation signaling.
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Oz

Amag: Uzunca bir siire bir cesit somatizasyon bozuklugu oldugu diistiniilen
irritabl barsak sendromu (IBS), glinimiizde islevsel gastrointestinal hastalik-
lar icinde yer alan bir hastaliktir. irritable barsak sendromunun altinda yatan
etiyolojik diizenek tam anlagilmamasina ragmen beyin-barsak ekseninin bir
bozuklugu oldugu diistinilmektedir. Bu calismada amag psikiyatri poliklinigi-
ne konsiiltasyon ile cesitli polikliniklerden gelen hastalarda ve bir grup IBS
hastasinda depresyon, anksiyete ve bedensel duyumlarini abartili algilama
belirtilerini degerlendirmek ve karsilastirmaktir. Gerec ve Yontem: Calisma-
ya psikiyatri poliklinigine gastroenteroloji konsiltasyonu ile gelen IBS’li 158
hasta, diger polikliniklerden (Noroloji, genel cerrahi ve acil) konsiiltasyonla
gelen 79 hasta ve kontrol grubu olarak 55 saglikli goniilli olmak izere top-
lam 292 kisi katilmistir. Bedensel duyumlari abartili algilamayi 6lgmek icin
Bedensel Duyumlari Abartma Olcegi (BDAO) kullanilmistir. Ayrica anksiyete
ve depresyon belirtilerini incelemek i¢in Hastane Anksiyete ve Depresyon 6l-
cegi (HAD) hasta grubuna verilmistir. Bulgular: IBS grubunda BDAO 8lctimleri,
diger polikliniklerden gelen hastalar ve kontrol grubu ile One-way ANOVA
testi ile karsilastirldiginda fark istatistiksel olarak anlaml yiiksek bulunmus-
tur. IBS hastalari ile diger polikliniklerden gelen hastalarin HAD-A ve HAD-D
alt olcek verileri arasinda istatistiksel olarak anlamli fark bulunmamistir
(p>0.05). Tartisma: Psikiyatri klinigine konsultasyonla gelen hastalarda be-
den duyumlarini abartili algilama egilimi oldugu gésterilmistir. Ozellikle IBS
hastalar gibi konstiltasyon gruplarinda beden duyumlarini daha fazla abartili
algilama saptanmistir.

Anahtar Kelimeler
irritabl Barsak Sendromu; Beden Duyumlarini Abartma; Depresyon; Anksiyete

Abstract

Aim: Irritable bowel syndrome, once thought to be a type of somatization, is
now regarded as a disorder taking its place among functional gastrointesti-
nal diseases. Even though the etiologic mechanism underlying irritable bowel
syndrome is not precisely understood, it is thought to be a disorder of the
brain-bowel axis. The aim of this study is to compare and evaluate the de-
pression, anxiety symptoms, and the amplification of physical symptoms in a
group of lrritable Bowel Syndrome patients and patients referred from other
clinics who consulted to the Department of Psychiatry. Material and Method:
The study group consists of 292 cases in total: 158 patients with Irritable
Bowel Syndrome (IBS) and referred to the department of psychiatry, 79 pa-
tients coming from Other Clinics (Neurology, General Surgery, and Emergen-
cy) for Consultation (OCC), and a control group of 55 healthy volunteers. The
Somatosensory Amplification Scale (SSAS) was used to measure the exag-
gerated physical perception of somatosenses. For establishing the symptoms
of anxiety and depression, the Hospital Anxiety and Depression Scale (HAD)
was applied only to the patient groups. Results: When compared to the OCC
patient group and the control group, the SSAS scores of the IBS patient
group were found to be statistically higher and significant by one-way ANO-
VA test (F:43.141, p=0.000). The difference of HAD-A and HAD-D subscale
results between the IBS and OCC groups was not found to be statistically sig-
nificant (p>0.05). Discussion: It was shown that the patients referred to the
department of psychiatry for consultation would probably have exaggerated
perception of somatosenses; in particular, some consultation groups such as
those with IBS perceived more amplification of somatosenses.
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Introduction

Somatization is identified as a physical response, and corre-
spondingly a behavior searching for medical aid under psycho-
social stress. The idea of somatosensory amplification has been
suggested as a central predisposing factor to explain somatiza-
tion. Accordingly, somatic individuals tend to perceive normal
physical sensation intensely, detrimentally, and irritatingly [1].
Excessive perception of physical sensation is a way of perceiv-
ing normal or light physical indications as a catastrophe. Barsky
et al. [2, 3] suggested somatosensory amplification hypothesis
to explain this situation. In a general population, while the ratio
of no organic pathology detection in outpatients visiting the in-
ternal medicine department with physical complaints was 2.6%,
this ratio rose to 22% [4, 5] in primary health care studies. It
is known that these patients generally have been sent to the
department of psychiatry for consultation [5]. It is known that
there is a close relationship between the existence of chronic
pain and somatization findings [6,7]. There are psychodynamic
interpretations to explain the etiology of psychosomatic dis-
eases that remain valid today. Firstly the body communicates
with the environment. Body language is the first means of com-
munication that evolved from ontogenetic development, much
earlier than verbal narrative. When there is a problem that the
person cannot cope with in the cognitive field, he returns to
the path known from the ontogenetic development process [8].
Another psychodynamic theory is that there is a correlation
between increased bodily symptoms and high neuroticism per-
sonality traits (dependency, low self-esteem, diffidence, intro-
version, vulnerability, etc.). It is known that these people focus
more on physical senses. People with high levels of neuroticism
may have difficulty coping with life events. This can create a
feeling of weakness. Bodily symptoms may be an expression of
desperation [9].

In published studies, somatization findings have been deter-
mined in 12% of chronic pain patients and in 17% of patients
having Irritable Bowel Syndrome (IBS) [7,10,11]. In a survey car-
ried out with undergraduate students, a positive relationship
between the existence of chronic pain and illness and somatiza-
tion findings has been found [12].

IBS is a functional bowel disease, not attributable to an organic
etiology, appearing in periods when emotional tension is high,
especially with accompanying stomachache and changes in
defecation habits such as diarrhea and constipation. The preva-
lence of the disorder among adults is between 3-22%, and it is
known to be seen at least twice as much in women [7].

In DSM classification, as well as in DSM-V, the disorders ac-
companied by pain and other somatic complaints have been
associated with somatoform disorders. Somatic symptomatic
disorders are mentioned in the DSM-V, such as fibromyalgia
syndrome, chronic fatigue syndrome, and IBS. These are the ill-
ness groups that are admitted to other internal clinics, and are
frequently seen and difficult to treat. In all these illnesses, pain,
exhaustion, fatigue, intestine problems, distress, and concen-
tration difficulty are the common findings. There is a tendency
to collect these illnesses under the title of Functional Somatic
Syndrome (FSS) and this has been emphasized in prominent
journals [13, 14, 15]. In the studies carried out, it is thought
that patients with FSS have shown similarities in behavior, cog-

nitive, and emotional patterns. In one study, it was pointed out
that the patients in this group had somatosensory amplification
composed of similarities in cognitive, emotional findings, and
personal characteristics [16].

The aim of this study was to compare and evaluate the de-
pression, anxiety symptoms, and the amplification of physical
symptoms in a group of IBS patients and patients referred from
other clinics who were consulted to the Department of Psy-
chiatry. Also, the groups were compared to the healthy control
group with regard to the somatosensorial amplification data.

Material and Method

The study group consists of 292 cases in total: 158 patients
with Irritable Bowel Syndrome (IBS) who were consulted to the
department of psychiatry, 79 patients coming from Other Clin-
ics (Neurology, General Surgery, and Emergency) for Consulta-
tion (OCC), and a control group of 55 healthy volunteers. The
most common complaints of the IBS group were abdominal
pain, abdominal discomfort, and disruption in the habit of def-
ecation. The definition of IBS has been determined by two gas-
troenterologists according to the Roman Il definition system.
The OCC patient group, 51 from neurology, 16 from the depart-
ment of chest diseases, and others from the emergency room,
was consulted to the department of psychiatry. The patients
referred to the study were determined to have (a) nonspecific
symptoms of shortness of breath, cough, feeling of globus hys-
tericus for the department of chest diseases and (b) syncope of
a non-convulsive nature, headache, and neck and muscle pain
for the emergency room group. Because no findings were found
suggesting the organicity of symptoms in the examinations and
tests of the patients, a psychiatric consultation was requested.
The study is a cross-sectional study designed for collecting
qualitative and quantitative data. Information about the study
was given to the all patients and control group participants and
their written consents were obtained. The study was carried out
in the Departments of Psychiatry at Adana Numune Training
and Research Hospital and Kozan State Hospital. The Socio-de-
mographic Data Form and Somatosensory Amplification Scale
(SSAS) were applied to the patient and the control groups. A di-
agnostic interview was applied to all participants in the patient
groups by a psychiatrist. Additionally, the Hospital Anxiety and
Depression Scale was administered only to the patient groups.

Instruments

Socio-demographic Data Form: This form assesses age, sex,
marital status, educational status, occupation, socio-economic
level, medical and psychiatric illnesses, alcohol and drug addic-
tion, and regular medicine use.

SSAS: The Somatosensory Amplification Scale evaluates sensi-
tivity to mild bodily sensations that are unpleasant and disturb-
ing but are non-pathological. This self-evaluating scale devel-
oped by Barsky et al. consists of 10 items that are estimated on
a five-point scale ranging from 1 (‘not at all’) to 5 (‘extremely’)
[3]. The statements describe physical discomforts that do not
indicate a disease. Somatosensory amplification is a useful
construct in assessing perceptual styles of patients with psy-
chosomatic illness. By summing up the scores, a total amplifi-
cation score is obtained. The validity and reliability study of the
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Turkish version was conducted by Giilec et al. [17].

Hospital Anxiety and Depression Scale (HADS): HADS is not
used for diagnosing the patients with physical illness and those
who apply to the primary health care services, but it is used for
identifying the anxiety and the depression levels in a short span
of time and for determining the risk group. Of the 14 questions,
odd numbers measure anxiety and even numbers measure de-
pression. Answers are graded between 0-3, quadruplet Likert-
type responses. The lowest possible grade for either subscale
is 0 and the highest grade is 21. The cutoff score in the Turkish
HAD form for the anxiety subscale (HAD-A) was determined to
be 10, and the cutoff score for the depression subscale (HAD-D)
was determined to be 7. The scale was developed by Zigmond
and Snaith in 1983 [18], and its reliability and validity study was
carried out by Aydemir et al. [19].

Statistical Analysis
The compatibility of the data obtained from the study to the
normal distribution was analyzed by Smirnov/Shapiro-Wilk
tests. The identificatory statistics were summarized in terms of
mean +/- standard or percentage depending on the distribution
formation of the numeric data. On the other hand, categori-
cal data was summarized in terms of number and percentage.
Pearson chi-square statistics, one of the cross table statistics,
was used for the relation between categorical variabilities. In
comparing the two groups in terms of numerical variabilities
depending upon the distribution formation of the data, and
in comparing the mean of the parametrical independent two
groups, Independent sample t-test was used. One-way ANO-
VA and Scheffe post hoc tests were used in the analysis
of the comparison of the IBS patient group, OCC patient

was found statistically significant by the one-way ANOVA test
(F: 43.141, p=0.000). The difference between the groups was
determined by applying the Scheffe post hoc test (IBS patient
group vs. OCC patient group, IBS patient group vs. control
group). The SSAS mean score of the IBS patient group was
higher compared to the SSAS mean score of the OCC patient
group. The difference was statistically significant between
these two groups, determined by applying the Scheffe post hoc
test.

The results of the HAD-A scale and HAD-D scale of the IBS pa-
tient and OCC groups were analyzed with the student t-test and
the difference was not statistically significant (Table 2).

At the end of the psychiatric interviews, while no psychiat-
ric diagnosis was made in 73 participants in the IBS patient
group, minor depression in 39 participants, anxiety disorder in
27 participants, and somatoform disorder in 19 participants
were diagnosed. While no psychiatric diagnosis was made in 34
participants in the OCC patient group, minor depression in 21
participants, anxiety disorder in 21 participants, and somato-
form disorder in 8 participants were diagnosed. No intergroup
difference was statistically significant regarding sickness diag-
nosis (x2= 0.213, p=0.679).

Discussion

It is known that patients with medical conditions who are con-
sulted to the departments of psychiatry might have somato-
sensory amplification [2, 3, 4]. In comparison to the healthy
group, somatosensory amplification was found high in both
patient groups coming to our polyclinic and undergoing psy-

Table 1. Demographic characteristics of three groups.

group, and control group. The conditions in which P value

IBS Group OCC Group Healthy

was <0.05 were accepted as statistically significant. In the control Statistical Test
analysis of data, SPSS 17.0 statistical packaged software n:158 n:79 n:55
was used. n % n % n % X2 p

Age (Years) 3460:7.92  32.13:843  3298:1000 F=2.415  0.091
Results (mean+SD)
The age range of the IBS patients participating in the study ~ “"der
was 18-64, and the mean+ standard deviation (mean+SD) Men 40 253 19 240 10 182 x=3606 0536
was 34.60+8.13; the age range of the OCC group was 18- Women g 747 60 760 45 818
52, and mean+SD was 32.13:8.43; and the age range of ~ Fducation
the healthy control group was 19-63, and mean+SD was  Elementary 26 166 5 63 6 109
32.98+10.00. The difference by one-way ANOVA was not ~ Middle 92 582 40 506 28 509 x’=13.498 009
statistically significant [F:2.415, p=0.091]. As the other  High 20 126 21 266 9 164
socio-demographic data were categorical data, statistical ~ Graduate 20 126 13 165 12 218
analysis was done with the chi-square (x2) test. The dif-  Income
ference among the groups participating in the study in Low-middle 128 810 64 810 48 872 x=1.513 0822
terms of gender, education, socio-economic level, marital High 30 190 15 190 7 12.8
status, and occupational status was not statistically signif- ~ Marital Status
icant: (x2=3.606, p=0.536; x2=13.498, p=0.096; x2=1.513, Single 23 146 21 266 15 272
p=0.822; x2=8.351, p=0.213, x2= 6.711, p=0.392). No al- Married 121 766 54 68.4 37 673  x?=8.351 0213
cohol and drug addiction were found in any participants Divorse-other 14 89 4 51 3 5.5
of the patient and control groups. Also, no participant had  Occupational Status
regular medicine intake in the patient groups. All the so- Non-working,
cio-demographic data and statistical analysis are given in Housewife 118 747 64 810 45 818  X=6.711 0392
Table 1. Working 40 253 15 190 10 182

According to the SSAS data of the IBS patient group, the
OCC patient group, and the control group, the difference

IBS: Irritable bowel syndrome
OCC: Patients coming from other polyclinics with consultation
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Table 2. Psychological characteristics of three groups

IBS Group OCC Group Healthy Statistical Test
control
n:158 n:79 n:55 F p
SSAS 36.15+8.13*  29.77+7.37* 25.52+7.87° 43.141 0.000
HAD-A 11.48+4.29 11.56+4.41 0.882
HAD-D 9.41+4.12 9.87+4.55 0.455
n % n %
Disorder
+ 85 53.8 45 57.0 x*= 0213  0.644

- 73 46.2 34 43.0

IBS: Irritable bowel syndrome

OCC: Patients coming from other polyclinics with consultation

One-Way Anova

Post Hoc Scheffe test: *IBS patient group vs OCC patient group, alBS patient
group vs Control group).

chiatric consultation. Another important point of this study is
that IBS patients were found to have statistically significant
higher somatosensory amplification than the OCC patients.
In patients having functional gastrointestinal complaints, it is
not adequately understood how motility response differs from
healthy individuals, and whether this situation stems from an
inadequacy in the autonomic nervous system or somatosensory
amplification. On the other hand, it is suggested that both cen-
tral and peripheric mechanisms take part in the etiopathogen-
esis. Current hypotheses include motility variations, visceral hy-
persensitivity, inflammation/infection, changes in the brain and
intestine systems, and genetic and psychosocial factors [20, 21,
22]. Limbic and prelimbic zones are referred to as emotional
zones. The emotional variations originated in these zones reach
the intestines by means of the autonomic nervous system [23].
In addition, gastrointestinal motility variation occurs due to
psychological stress, having characteristics of emphasizing the
psychopathological importance of the variations in the brain
and the intestine axis modulation [24, 25]. It is thought that
the intensive somatosensory amplification that takes place in
IBS patients is a result of the cognitive and emotional factors
in which the limbic system takes part.

Another finding of our study is that the depression and anxiety
results of IBS patients and OCC patients were found to be alike.
However, in both patient groups results were determined to be
higher than the average anxiety breakpoint of 10/11. Similar
results for depression were obtained. The population of the pa-
tients sent to the department of psychiatry by other polyclinics
showed the characteristics of the existence of a psychiatric ill-
ness (anxiety disorders and depression) anticipated by a clini-
cian. However, in some studies, despite the high anxiety and
depression scores in IBS patients, when these patients were
given a diary to take notes, much lower anxiety and depression
scores were seen in their diaries [26, 27]. These researchers
commented that it is not sufficient to limit the IBS patients only
to psychosomatic explanations.

The important result of this study is that IBS patients have
higher somatosensory amplification results than the OCC pa-
tients coming from other polyclinics for consultation and that
there is also a difference between these two groups in terms
of other psychiatric symptomatology, which make us think that
this finding is compatible with the literature mentioned above.

Duruk et al. observed in their study that the patients having
fibromyalgia were different in means of somatosensory ampli-
fication when compared to the healthy controls and to the pa-
tients having chronic medical disorders referred to the psychia-
try policlinic for consultation. These researchers stated that this
result might indicate that Fibromyalgia Syndrome be evaluated
under the Functional Somatic Syndrome (FSS) classification.
They emphasized the necessity of different implementations in
the modalities for patients in this classification (Irritable Bowel
Syndrome, Fibromyalgia Syndrome, and Chronic Fatigue Syn-
drome) [28]. Our study verifies the necessity of evaluating IBS
under the FSS title.

One of the advantages of our study is that the IBS group was
selected with regard to age, gender, education, and socio-eco-
nomic level, with similar characteristics to the OCC and control
groups. Furthermore, in addition to making an assessment and
applying scales in the study, having a psychiatric interview was
another advantage. However, a disadvantage was that our find-
ings were not supported by neurocognitive tests, neuroimaging,
or biological markers.

In summary, somatosensory amplification has been found high
in the patients consulted to the department of psychiatry when
compared with healthy controls. High somatosensory amplifi-
cation findings were determined in IBS patients. It was revealed
that psychiatric symptomatology in IBS patients is not only re-
stricted to anxiety and depression. When all these findings are
evaluated under the title of the Functional Somatic Syndrome
for IBS patients, it is clear that a multi-disciplinary approach
that includes a psychiatric treatment is needed.
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Oz

Amag: Tromboelastometri yontemi konvansiyonel tekniklerin yerine, hemos-
taz aksini tek basina gosterebilen bir tekniktir. Gereg ve Yontem: Calisma igin
yogun bakim (nitesinde sepsis tanisi almis 50 hasta ve yerel poptilasyon ice-
risinde yasayan saglikli 50 goniilli calismaya dahil edildi. Calisma grubu Grup
S ve Grup C olarak 2 gruba ayrildi. Yogun bakim iinitesinde sepsis tanisi al-
mis hastalar Grup S, yerel popiilasyonda yasayip koagtilasyon profilini degis-
tirebilecegi bilinen bir hastaligi olmayan gontilliler Grup C olarak adlandirildi.
Tum gruplara tromboelastmetri yontemi uygulandi. Bulgular: Grup S de Grup
C'ye kiyasla PT ve PTT degerlerinde anlaml bir yiikselme goriliirken, plate-
let diizeylerinde anlaml bir azalma gérilmiistir. Tromboelastometri para-
metreleri degerlendirildiginde INTEM testinin tiim parametrelerinde, EXTEM
testinin ise CT parametresi hari¢ tiim parametrelerinde gruplar arasinda an-
lamli bir farklilik gorilmustir. EXTEM testinin CT parametresinde ise grup-
lar arasinda herhangi bir farklik gériilmemistir. Grup S'de tani sirasinda ve
24. saatte bakilan konvansiyonel testler ve tromboelastometri testleri ara-
sinda herhangi bir farklilik goriilmemistir. Tartisma: Sonuclarimiz géstermis-
tir ki sepsis intrensek yolak tizerinde daha cok etkindir. Tromboelastometri
yéntemi sepsis tanisinda kullanim icin uygun bir teknik iken sepsis takibinde
anlaml bir sonug géstermemistir. Sepsis tanisi i¢in tromboelastometri kulla-
nilmasini énermekteyiz.

Anahtar Kelimeler
Tromboelastometri; Koagtilasyon; Kan Koagtilasyon Testleri; Sepsis; Yogun
Bakim Unitesi

Abstract

Aim: Thromboelastometry shows the monitorization of the hemostasis axis
with the use of a single method instead of conventional techniques. Mate-
rial and Method: This study was conducted on 50 patients who were admit-
ted to the intensive care unit and diagnosed with sepsis together with 50
healthy volunteers from the local population. The patients were divided into
two groups. Group S consisted of patients who were diagnosed with sepsis in
the intensive care unit. Group C consisted of healthy volunteers who were se-
lected from the local population and had no impairments of their coagulation
profile. Thromboelastometry measurements were performed for both groups.
Results: While elongation was observed in PT and aPTT between Group C
and Group S, a decrease was observed in platelet counts (p<0.05). When
analyzing thromboelastometry parameters, significant differences were seen
between groups (p<0.05) in all parameters in INTEM and all parameters ex-
cept CT in EXTEM. There was no significant differences in the CT parameter
of the EXTEM measurement between groups (p>0.05). Within Group S, when
the results from the time of diagnosis and the 24th hour were compared,
no significant difference was observed in PT, aPTT, platelet count, or in all
INTEM and EXTEM parameters examined. Discussion: Our results revealed
that sepsis was clinically more disruptive of the intrinsic pathway. Thrombo-
elastometry was a suitable technique for use in the diagnosis of sepsis, but
did not show a significant effect in the follow-up of sepsis. We recommend
using thromboelastometry for the diagnosis of sepsis.
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Introduction

Sepsis, defined as the systemic inflammatory response to in-
fection, is created by a hereditary response of the individual
against infection. [1-3]. An extremely severe response of the
host against infection leads to sepsis. This may be followed
by severe clinical sepsis, which is accompanied by hypotension
that is unresponsive to fluid resuscitation [4]. In sepsis, the co-
agulation system is exposed to injury by systemic activation of
multiple intermediate pathways involving a complement sys-
tem and cytokine network, resulting in a complex relationship
between the host and infectious agent [5]. An irregular hemo-
stasis axis is formed in sepsis by the simultaneous activation
of the anticoagulant and fibrinolytic systems. While progressive
coagulopathy, disseminated intravascular coagulation, multiple
organ failure, and death may occur, extensive bleeding diathe-
sis as a result of hypocoagulation may also be seen in clinical
sepsis [6].

Rotational thromboelastometry is an evaluation method of the
coagulation process that shows all of the steps from the be-
ginning of hemostasis to the fibrin degradation process with
whole blood. It displays the dynamic interactions among plate-
lets, coagulation and fibrinolytic factors, activators, and inhibi-
tors within the coagulation process [7]. In terms of coagulation
parameters, more significant determinations can be made for
rapid results and the selection of the proper blood components
to replace by using the thromboelastometry method instead of
conventional laboratory data to determine factors such as ac-
tivated partial thromboplastin time (aPTT), prothrombin time
(PT), and platelet (Plt) counts [8].

The rotational thromboelastometry method, which assesses
the coagulation profile and monitors hemostasis as a whole,
may show the monitorization of the hemostasis mechanism
by a single method instead of conventional techniques that in-
vestigate the coagulation process part by part. We aimed to
evaluate the coagulation profiles of patients with sepsis and
compare them with healthy individuals, using the rotational
thromboelastometry method.

Material and Method

Study Design and Population Group

Following approval of the Atatiirk University Clinical Research
Center Ethics Committee, this study was conducted on 50 pa-
tients who were diagnosed with sepsis and admitted to the
Atatiirk University Medical Faculty Hospital, Intensive Care
Unit between December 2012 and December 2013. Another
group of 50 healthy volunteers, workers at the hospital, who
were without any impairments of their coagulation profile, also
signed informed consent forms. The total study population of
100 was divided into two groups. Group S (n = 50; Sepsis) con-
sisted of patients in intensive care units who were diagnosed
with sepsis. Group C (n = 50; Control) was comprised of individ-
uals chosen from healthy volunteers who were from the general
population and had no impairments of their coagulation profile.
The diagnosis of sepsis was based on the consensus criteria of
the International Working Party Consensus Definitions for Sep-
sis and Septic Shock [3].

Exclusion Criteria

Patients excluded from this study were those with a medical
history of bleeding diathesis, or current usage of a drug or food
that can impair the coagulation cascade, and individuals under
18 years or over 65 years of age.

Demographic datas, such as age and gender, of patients with
sepsis and the healthy volunteers were obtained and recorded.
After patients had given their written informed consent, blood
was obtained in 10 cc volumes in both groups to study all param-
eters in each sample. In Group S, blood samples were obtained
through the arterial system on the day sepsis was diagnosed
and on the following day, at hour 24, with the first option being
the radial artery. In Group C, samples were obtained through
the venous system only on day one, with the first option being
the antecubital system [9]. Blood samples were placed into test
tubes for analysis of platelet count, PT, aPTT, and for study in
the rotational thromboelastometry device (ROTEM® delta, Tem
International GmbH, Munich, Germany). The tubes were gen-
tly turned upside down four to five times to prevent clotting.
These blood samples were sent to the related laboratory unit
within 30 minutes. The blood samples were placed into citrated
blood test tubes (BD Vacutainer, UK, REF 363048). Following
the notification that ROTEM measurements could be launched,
equipment referred to as “cup” and “pin pro” were placed as
described by the manufacturer, the device was brought to the
“completely ready to run” position, and the thromboelastom-
etry device was started. In our study, we performed measure-
ments of intrinsic activation of thromboelastometry (INTEM)
and extrinsic activation of thromboelastometry (EXTEM), which
are the two basic measurements used in thromboelastometry
analyses [10]. In circumstances in which heparin was used, hep-
arinase was added to the INTEM reagent to prevent any prob-
able differences in the results [11]. We also used heparinase in
our INTEM measurements for patients in our intensive care unit
in order to prevent the likely effects of low molecular weight
heparin (LMWH). Test samples were prepared in 20 seconds
and measurements were initiated.

Rotational Thromboelastometry

With regard to rotational thromboelastometry measurements,
there are some parameters specific to the measurements. One
of these parameters is the clotting time (CT, s), which continues
until the occurrence of thrombin formation, platelet aggregation,
and the initiation of polymerization. Another parameter is the clot
formation time (CFT, s) in which the initiation of platelet aggrega-
tion is observed in a gross view, fibrin polymerization and platelet
aggregation are accelerated, stabilization is enhanced by factor
XlIl, and this parameter continues until platelet aggregation occurs
to a size of 20 mm in diameter. The angle created by the curve of
the line, drawn from the starting point of the CFT parameter and
tangential to the ascending slope of the curve, is called a (°). If the
platelet functions are powerful, the degree of the angle increases;
alternatively, if the functions are weak, it is reduced. The value of
the clot width at the end of the first 10 minutes of the platelet plug
formation process was named A10 (mm x 100), and the value of
the clot width at the end of the first 20 minutes was named A20
(mm x 100). The maximum value of the clot width was named
maximum clot formation, (MCF, mm x 100) [12].
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Statistical Analysis

In the power analysis for this study, which was performed to
determine the sampling adequacy, the power of the study was
0.99 and the effect size was 1.75 for the Mann-Whitney U test
with 50 people in both groups at the 0.05 significance level and
95% confidence interval. This figure showed that sampling of
the study was sufficient [13, 14]. All statistical calculations were
performed by SPSS 17.0 (Statistical Program for the Social Sci-
ence) statistical software. The Shapiro-Wilk test was used to
determine the distribution of data, and to compare data the
Wilcoxon sign-rank test and the Mann-Whitney U test were
used. In all statistical analyses, results were considered signifi-
cant when P values were < 0.05 and highly significant when <
0.001.

Results

There were no significant differences (P > 0.05) in the demo-
graphic data for gender and age between the two groups in our
study. The patients’ demographic data are shown in Table 1.
The conventional coagulation tests, such as platelet count, PT,
and aPTT values for both groups, showed highly significant dif-
ferences between Groups C and S (P < 0.001) (Table 2).

By using thromboplastin-phospholipid in the INTEM measure-
ment, the intrinsic pathway was initiated with the aim of con-
trolling the process through the intrinsic pathway. When analyz-
ing the INTEM parameters, highly significant differences were
seen between groups in the CT, CFT, and MCF parameters. In
addition, significant differences were seen in the a, A10, and
A20 parameters of the INTEM measurement between groups.
By using the tissue factor in the EXTEM measurement, the ex-
trinsic pathway was initiated with the aim of controlling the
process through the extrinsic pathway. When analyzed, the EX-
TEM parameters showed highly significant differences between
groups in the CFT, a, A20, and MCF parameters. In addition,
significant differences were seen in the A10 parameters of EX-

Table 1. Demographics Data of Patients

Characteristics of 50 Patients with Sepsis and 50 Healty Volunteers

Variables Group S Group C
Age* 50.61 + 5.54 50.94 + 6.03
Gender *(Male/Female) 20/ 30 22/28
Procalcitonin 16.06+27.78 -

C-reactive Protein 121.60£67.21 -

Day of Diagnosed Sepsis 3.14+3.76 -
Apache Il Score 22.66+6.70 -
Pulmonary disease 15 (%30) -
Postoperative patient 12 (%24) -
Neurologic disease 10 (%20) -
Trauma (Without operation) 6 (%12) -
Post-CPR patient 7 (%14) -

*P>0.05

Table2. The comparison of Laboratory Data for the 1 Days Between Group S
and Group C*

Plt(x10°) PT aPTT
Group S 207.0(111.0)** 16.6(6.8)** 37.7(16.0)**
Group C 327.3(33.6) 12.7(0.65) 29.4(0.98)

(PIt : platelet; PT : Prothrombin time ; aPTT : activated partial thromboplastin
time ; * denote data presented as mean (SD), ** denotes p<0.001.

TEM measurement between groups. There were no significant
differences in the CT parameter of the EXTEM measurement
between groups. Laboratory data of the groups are shown in
Table 3.

The comparisons of the first and second day PIt, PT, and aPTT
values for Group S are shown in Table 4. According to these fig-
ures, in conventional coagulation measurements in the patients
with sepsis, there were no significant differences between the
INTEM and EXTEM parameters (Table 4).

The comparison of the first and second day (hour 24) INTEM
and EXTEM parameters of Group S are shown in Table 3. Ac-
cording to these findings, in the INTEM and EXTEM measure-
ments of Group S by the thromboelastometry method, there
were no significant differences between any of the INTEM and
EXTEM parameters (Table 5).

Discussion

Excessive activation of coagulation in sepsis results with in-
creased coagulation system consumption. As a consequence
of this consumption, during the acute period augmentation of
coagulation and during the following hours, deficiency in co-
agulation is seen. Consumption of the coagulation system is
increased following severe activation of coagulation in sepsis.
At the end of the consumption, while there is an increase in
the acute period of coagulation, when the coagulation system
is evaluated by thromboelastometry in sepsis, the exaggerated
increase of the ML parameter shows that hyperfibrinolysis and
hypocoagulation can occur with an increase of CT, CFT, q, A10,
A20, and MCF parameters.

The early detection of disorders in the coagulation profile, which
is developed through the mediators of the coagulation system
not only alerts physicians to the need for a resuscitation pro-
cedure for the coagulation system, but also an important step
in the treatment of sepsis. In our study, by using thromboelas-
tometry with control and sepsis groups, and by evaluating CT,
CFT, a, A10, A20, and MCF parameters of INTEM and EXTEM
measurements, highly significant differences were determined
between the sepsis and healthy control groups. These differ-
ences suggest that, by using thromboelastometry, significant
improvements can be made in the diagnosis.

Durilla et al. showed that measurements performed by a throm-
boelastography (TEG) device were faster and more effective in
planning treatments directed at the cause of the basic problem
when compared to using laboratory test results, such as PT,
aPTT, INR, etc. [15]. In our study, we also determined that a
more rapid evaluation of the coagulation profile on the first and
second days could be made by thromboelastometry in the sep-
sis group. We obtained the results for the CT, CFT, and a param-
eters with the thromboelastometry device in short periods of
10 minutes, unlike the longer durations required to determine
PT, aPTT, and INR using conventional techniques.

In the study by Nates et al., endotoxemic sepsis was created in
pigs by lipopolysaccharide induction [16]. In their TEG test, they
determined an increase in the k parameter, which corresponds
to the CT parameter in thromboelastometry. They also deter-
mined reductions in the a and MA parameters in the TEG test,
which are the same parameters determined in thromboelas-
tometry. Sucker et al. evaluated the thromboelastometry results
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Table 3. The comparison of 1°t day ROTEM parameters between Group S and Group C*

Groups CT(secs) CFT(secs) MCF(mm) a(?) A10(secs) A20(secs)

Group S 170.3(53.6)*** 107.4(57.8) *** 63.1(15.4) *** 70.3(14.7)** 54.6(16.8)** 60.6(16.0)**
INTEM Group C 206.2(12.5) 102.9(33.9) 58.5(3.7) 70.3(5.89) 50.1(5.3) 56.6(4.2)

Group S 123.2(69.9) 142.7(51.2)*** 65.1(13.3)*** 71.2(14.7)*** 56.2(16.3)** 62.6(14.9)***
EXTEM Group C 117.3(13.1) 123.6(32.0) 59.1(3.7) 66.0(5.5) 49.5(7.1) 57.2(4.6)

INTEM : intrinsic activation of thromboelastometry ; EXTEM : extrinsic activation of thromboelastometry ; CT : Clotting time; CFT : Clot formation time ; MCF :
Maximum clot firmness ; A10 : The value of clot width at the end of the first 10 minutes ; A20: The value of clot width at the end of the first 20 minutes). * denote

data presented as mean (SD), ** denotes p<0.05; *** denotes p<0.001.

Table 4. The comparison of Laboratory Data for the 1t and 2" Days in the
Group S*

Plt(x10°) PT aPTT
1% day 207.0(111.0) 16.6(6.8) 37.7(16.0)
2" day 192.7(101.3) 17.18(7.16) 38.18(16.55)

(PIt : platelet; PT : Prothrombin time ; aPTT : activated partial thromboplastin
time ; * denote data presented as mean (SD)

that they performed in sepsis models created by induction with
lipoteichoic acid (LTA) under in vitro conditions. As a result, they
concluded that endotoxemia induced by LTA affected CT, but
had no effect on other parameters including CFT, MCF, and a
as determined by thromboelastometry [17]. Daudel et al. per-
formed thromboelastometry on 30 patients with sepsis who
were treated in the intensive care unit and reported the results
of the CT, CFT, a, and MCF parameters of the INTEM, EXTEM
and the heparinase-modified thromboelastometry (HEPTEM)
tests. While no significant changes were found in patients with
sepsis, increases in the CT and CFT parameters, together with
a reduction in MCF, were determined in EXTEM tests in severe
sepsis patients when normal target ranges for each parameter
were compared [11]. In the study conducted by Velik et al. on
pigs administered an Escherichia coli endotoxin, a reduction in
platelet levels after the endotoxin infusion was observed; how-
ever, no changes were observed in PT and aPTT values. When
the thromboelastometry values were examined, a reduction
was observed in the CT value in INTEM analysis, but there was
no change in the CT value in EXTEM analysis. Furthermore, an
increase in CFT values and decreases in a and MCF values were
observed in both INTEM and EXTEM analyses. As a result of this
study, it was demonstrated that use of the thromboelastometry
method can provide for more positive outcomes in the early
period in the evaluation of an early-period coagulation profile
compared to conventional methods [18]. Intrinsic pathway ac-
tivity that could not be specified by conventional techniques in
the early period could be determined by thromboelastometry.
In the present study, we partially determined the elongation by
conventional methods in the intrinsic pathway and observed a
decrease in the CT parameter of INTEM analyses [18].

Andersen et al. studied severe sepsis and septic shock patients
and found that platelet counts decreased over time and PT

values decreased during the early period followed by a later
increase. Furthermore, an elongation was observed in aPTT val-
ues, and, parallel to the conventional tests, the elongation was
observed in the CT parameter in INTEM and EXTEM analyses.
When the literature was examined, we observed that, parallel
to this study, a rapid activation in the intrinsic pathway during
the early periods of sepsis increased in the forthcoming days
as shown by the CT parameter in the INTEM analysis, which
was parallel with aPTT values. Similarly, the CT reductions were
dependent on rapid consumption in the intrinsic pathway dur-
ing the early period via thromboelastometry. However, since the
present study examined the early period, during the diagnosis
and at 24th hours, it could not reveal this elongation that would
be expected in the forthcoming days; this would transfer the
patient to the dissemine intravascular coagulation (DIC) pic-
ture and would show a rapid consumption and would cause an
increase in the INTEM CT value [19]. When our results were
taken into consideration, except for the CT parameter of the
EXTEM measurement, all thromboelastometry parameters
were significantly affected. This was concluded to be related to
a thrombocytopenia reduction in factors of intrinsic pathway
levels, which were caused by an uncontrolled consumption oc-
curring in clinical sepsis. Furthermore, when CT parameters in
EXTEM and INTEM measurements were considered, significant
differences were found in INTEM measurements, which showed
the intrinsic pathway, while the EXTEM measurements, showing
the extrinsic pathway, did not reveal any significant difference.
This result revealed that sepsis was clinically more disruptive of
the intrinsic pathway. Although the definitive distinction of the
intrinsic and extrinsic pathways of the coagulation system has
not been achieved yet, our results suggest that sepsis-induced
coagulation disorders do not initiate through the tissue factor-
induced pathway. This result was explained by the reduction of
a special factor (or factors) of the intrinsic pathway, which was
analyzed together with conventional tests. In a study by Yasar
et al, increases in the CT parameter and reductions in the MCF
parameter of INTEM and EXTEM tests were detected in pa-
tients with Behcet’s disease and compared to a control group
consisting of healthy volunteers [20]. Although their etiologies
are different, Behcet’s disease and sepsis cause similar clinical

Table 5. The comparison of 1t and 2™ day ROTEM parameters in the Group S*INTEM : intrinsic activation of thromboelastometry ; EXTEM : extrinsic activation of
thromboelastometry ; CT : Clotting time; CFT : Clot formation time ; MCF : Maximum clot firmness ; A10 : The value of clot width at the end of the first 10 minutes ;
A20: The value of clot width at the end of the first 20 minutes). * denote data presented as mean (SD)

Day Groups CT(secs) CFT(secs) MCF(mm) a(?) A10(secs) A20(secs)
1.Day Group S 170.3(53.6) 107.4(57.8) 63.1(15.4) 70.3(14.7) 54.6(16.8) 60.6(16.0)
INTEM 2.Day Group S 159.4(40.3) 102.2(54.3) 65.0(11.6) 73.1(10.7) 56.7(13.8) 62.7(12.7)
1.Day Group S 123.2(69.9) 142.7(51.2) 65.1(13.3) 71.2(14.7) 56.2(16.3) 62.6(14.9)
EXTEM 2.Day Group S 116.2(54.2) 149.4(52.4) 65.0(12.8) 69.2(16.1) 54.8(16.3) 61.8(14.9)
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outcomes since both have clinical courses involving features of
vasculitis. In our study, we also obtained similar thromboelas-
tometry results.

In conclusion, the rotational thromboelastometry method, with
its rapid diagnosis and point-detection properties, seems to be
one step ahead in the identification of impairments develop-
ing in the coagulation system when compared to other meth-
ods. We suggest that the probability of error might be higher in
conventional methods, which evaluate coagulation profiles part
by part, compared with thromboelastometric/thromboelasto-
graphic methods, which enable in vitro evaluations and evalu-
ate the coagulation profile as a whole. Considering the results
of previous studies together with our results, we suggest that
the rotational thromboelastometry method is useful in evaluat-
ing the coagulation profile and predicting a sepsis prognosis.

Competing interests
The authors declare that they have no competing interests.

References

1. Kilic Y, Topcu |, Bambal H, Civi M. Thromboelastography in the evaluation of
coagulation disorders in patients with sepsis. Turk ] Med Sci 2014;44(2):267-72.
2. Sprung CL, Sakr Y, Vincent JL, Le Gall JR, Reinhart K, Ranieri VM, et al. An evalua-
tion of systemic inflammatory response syndrome signs in the Sepsis Occurrence
In Acutely Ill Patients (SOAP) study. Intensive Care Med 2006;32(3):421-7.

3. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, Bauer M,
et al. The Third International Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3). JAMA 2016;315(8):801-10.

4. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal SM, et al. Surviving
Sepsis Campaign: international guidelines for management of severe sepsis and
septic shock, 2012. Intensive Care Med 2013;39(2):165-228.

5. Kalil AC, LaRosa SP. Effectiveness and safety of drotrecogin alfa (activat-
ed) for severe sepsis: a meta-analysis and metaregression. Lancet Infect Dis
2012;12(9):678-86.

6. Ostrowski SR, Windelov NA, Ibsen M, Haase N, Perner A, Johansson PI. Con-
secutive thrombelastography clot strength profiles in patients with severe sep-
sis and their association with 28-day mortality: a prospective study. J Crit Care
2013;28(3):317.1-11.

7. Taura P, Rivas E, Martinez-Palli G, Blasi A, Holguera JC, Balust J, et al. Clinical
markers of the hypercoagulable state by rotational thrombelastometry in obese
patients submitted to bariatric surgery. Surg Endosc 2014;28(2):543-51.

8. Collins NF, Bloor M, McDonnell NJ. Hyperfibrinolysis diagnosed by rotational
thromboelastometry in a case of suspected amniotic fluid embolism. Int J Obstet
Anesth 2013;22(1):71-6.

9. Oswald E, Finsterwalder T, Innerhofer N, Haas T, Mittermayr M, Strohmaier S,
et al. Comparison of arterial versus venous parameters of Rotational thrombo-
elastometry and multiple platelet function analyzer: results of a pilot study. Scand
J Clin Lab Invest 2013;73(7):538-45.

10. Lang T, Johanning K, Metzler H, Piepenbrock S, Solomon C, Rahe-Meyer N, et
al. The effects of fibrinogen levels on thromboelastometric variables in the pres-
ence of thrombocytopenia. Anesth Analg 2009;108(3):751-8.

11. Daudel F, Kessler U, Folly H, Lienert JS, Takala J, Jakob SM. Thromboelastome-
try for the assessment of coagulation abnormalities in early and established adult
sepsis: a prospective cohort study. Crit Care (London, England) 2009;13(2):R42.
12. Solomon C, Collis RE, Collins PW. Haemostatic monitoring during postpartum
haemorrhage and implications for management. Br J Anaesth 2012;109(6):851-
63.

13. Dixon W, Massey FJ. Introduction to Statistical Analysis. 4th Edition. ed: Mc-
Graw-Hill; 1983; .

14. O'Brien R, Muller K. Applied Analysis of Variance in Behavioral Science Marcel
Dekker. New York 1983. 297-344. p.

15. Durila M, Bronsky J, Harustiak T, Pazdro A, Pechova M, Cvachovec K. Early
diagnostic markers of sepsis after oesophagectomy (including thromboelastogra-
phy). BMC Anesthesiol 2012;12:12.

16. Nates JL, Cattano D, Chelly JE, Doursout MF. Study of acute hemocoagulation
changes in a porcine endotoxemic shock model using thrombelastography. Transl
Res 2015;165(5):549-57.

17. Sucker C, Paniczek S, Scharf RE, Litmathe J, Hartmann M. Rotation thrombo-
elastography for the detection and characterization of lipoteichoid acid-induced
activation of haemostasis in an in vitro sepsis model. Perfusion 2013;28(2):146-
51.

18. Velik-Salchner C, Streif W, Innerhofer P, Maier S, Knotzer H, Pajk W, Klingler A,
Mittermayr M, Haas T. Endotoxinemia-induced changes in coagulation as mea-
sured by rotation thrombelastometry technique and conventional laboratory tests:
results of a pilot study on pigs. Blood Coagul Fibrinolysis 2009;20(1):41-6.

19. Andersen MG, Hvas CL, Tonnesen E, Hvas AM. Thromboelastometry as a sup-
plementary tool for evaluation in severe sepsis and septic shock. Acta Anaesthe-
siol Scand 2014;58(5):525-33

20. Yasar Bilge NS, Akay OM, Kasifoglu T, Kus G, Korkmaz C. The role of he-
mostatic mechanisms in the development of thrombosis in Behcet’s disease:
an analysis by modified rotation thromboelastogram (ROTEM). Clin Rheumatol
2013;32(12):1815-8.

How to cite this article:

Celik EC, Dogan N, Ekinci M, Ahiskalioglu A, Dostbil A, Kiirsad H. Evaluation of
Hemostasis with Thromboelastometry During the Diagnosis and at 24" Hours in
Sepsis. ) Clin Anal Med 2017;8(suppl 4): 256-60.

260 | Journal of Clinical and Analytical Medicine



The frequency of depressive mood and associated

factors in pregnant women in a semi-urban region

Antepartum depressive mood and associated factors

Elif Yilmaz', Meltem Col?, Yasemin Yavuz®

"Department of Obstetrics and Gynecology, Dr.Sami Ulus Women's and Children’s Health Teaching and Research Hospital, Sihhiye,

2Department of Public Health, Ankara University Faculty of Medicine, Cebeci,

3 Department of Bioistatistics, Ankara University Faculty of Medicine, Cebeci, Ankara, Turkey

Oz

Amag: Ulkemizin baskentinde yari-kentsel bir bélgede gebelikte depresif
duygu durum sikligi ve ilgili risk faktorlerinin belirlenmesi. Gereg ve Yontem:
Calismaya gebeligin son trimesterinde olan 600 gebe dahil edildi. Depresyon
skorlari “Edinburgh Depresyon Skalasi” ile belirlendi. 13 ve lzerinde alanlar
depresif Kabul edildi. Depresif olan ve olmayan gebeler, sosyo-demografik
ozellikleri, ailesel ve medical 6zellikleri agisindan karsilastirildi. Bulgular: Ca-
lismaya alinan altiyliz gebeden 153’t depresif bulundu (25.5%). Dusuk/ileri
yas, esin/gebenin diistik egitim seviyesi ve/veya issiz olmasi, istem disi yapi-
lan evlilik, esin akrabalari ile birlikte yasama, planlanmamis gebelik ve kronik
hastalik varlig depresif duygu durum sikligini arttiran faktorler olarak bulun-
du (p<0.001). Tartisma: Gebeligin son trimesterinde depresif duygu durumun
sik goruldigu goz oniinde tutulmali ve depresyon taramasi rutin gebelik takibi
programlarinin bir parcasi haline getirilmelidir. Depresif duygu durum tanisi

alan gebeler icin de ileri tani ve tedavi hizmetleri mutlaka saglanmalidir.

Anahtar Kelimeler

Gebelik; Depresif Duygu Durum; Risk Faktorleri

Abstract

Aim: To determine the antenatal depressive mood frequency and associated
risk factors in a semi-urban region in the capital of our country. Material
and Method: Six hundred pregnant women within their third trimester were
included. Depression levels were evaluated according to the “Edinburgh
Postnatal Depression Scale”. Those scoring 13 and over were considered as
depressed. Depressed and non-depressed pregnant women were compared
according to socio-demographic characteristics, family, and medical fea-
tures. Results: One hundred and fifty-three patients out of 600 were found
to be depressive (25.5%). Low/advanced maternal age, low education level
and unemployment of the women/husband, involuntary marriage, living with
spouse’s relatives, unplanned pregnancy, and existence of a diagnosed chron-
ic disease were found to increase the frequency of depression (p<0.001).
Discussion: Because of its high frequency among women in the third trimes-
ter, depression screening should be included in prenatal care routine pro-
grams and accessible diagnosis and treatment services should be provided
for pregnant women diagnosed with depressive mood.
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Introduction

Depression is the most frequently observed psychological dis-
order during pregnancy and is an important public health is-
sue because it is the most important risk factor for postnatal
depression, it may also cause complications and negative fetal
results during pregnancy, and its prevalence is even higher than
in the postnatal phase [1,2]. Antenatal depression causes a re-
duction in mother’s self-care and therefore may cause insuffi-
cient nutrition, alcohol-drug use, insufficient prenatal care, and
even suicide attempts. Studies show that mothers experienc-
ing depression during pregnancy have higher premature birth
rates and give birth to infants with lower birth weights and
lower APGAR scores [3,4]. It is also known that such mothers’
children have a higher probability ofdeveloping behavioral and
emotional problems/disorders in the future [5].

It has been reported that approximately 50% of women un-
dergoing depression during pregnancy also suffered from
postnatal depression [6]. There are many factors contributing
to development of antenatal depression such as previously ex-
perienced depression attacks, marital problems, lack of spouse
and social support, negative life experiences, domestic violence,
low socio-economic level, unintended pregnancy, and pregnancy
at younger ages; these factors vary among different cultures
[7,8]. Research studies conducted regionally in Turkey on small-
er populations report antenatal depression frequency between
27.9%-33.0%[9-11]. Despite this high frequency of antenatal
depression and the importance of prenatal care in Turkey, psy-
chological support during this stressful period does not have
any standard care procedure. In this study, we intend to deter-
mine the frequency of depressive mood during pregnancy and
the associated risk factors in order to contribute to preventa-
tive care that can be implemented in this area.

Material and Method

This descriptive study was conducted from February to July
2012 at the antenatal clinic of a major maternity hospital in
Ankara, Turkey, a semi-urban region. Of the five Gynecology and
Obstetrics polyclinics existing in the study hospital, one was
randomly selected. Pregnant women within their third trimester
visiting this outpatient polyclinic were included each day in the
study. 600 pregnant women were included in the study within
a period of six months. Pregnant women were divided into two
groups as depressed or non-depressed according to their EPDS
results. The study was approved by the Ethics Committee and
all pregnant women were informed about the study and an in-
formed written consent was obtained.

After collecting the socio-demographic characteristics and
fertility features of patients by face-to-face interview using
a questionnaire, depressive symptoms were determined with
the Edinburgh Postnatal Depression Scale, the most widely
used screening instrument used for antenatal depression in re-
search. Although developed by Cox et al. for determination of
postnatal depression, the scale is often used during pregnancy
as well [12,13].The scale contains 10 Likert-type questions in
total and provides 4subscale measurements. Total score is from
0-30. For each item, women are asked to select one of four
responses that most closely describe how they have felt over
the past 7 days.

The scale was adapted to Turkish by Engindeniz et al. in 1996,
its validity and reliability was demonstrated by the same team,
sensitivity and selectivity was determined as 84.0% and 88.0%,
respectively, and the cut-off score was shown to be =13 [14].
The EPDS was filled out by each patiental one in a private and
quiet room.

According to sampling volume formulas, the minimum required
sample size was calculated as 545 subjects for this study, as-
suming a depression frequency of 15.0%, accepting an error
margin of +0.03 and with a reliability of 95.0%.

Women with depressive symptoms were referred to a psychia-
trist for further evaluation and treatment.

Statistical analysis was performed using Statistical Package
for Social Sciences version 17 (SPSS Inc. Chicago. IL). Differ-
ences between two groups were assessed using Chi-square
test, Fisher’s Exact test, and Mann-Whitney U-test for catego-
rized variables, Student’s t-test for continuous variables, and
Multiple Logistic Regression Analysis as multidimensional anal-
ysis during the statistical evaluations. p<0.05 was considered
as significant.

Results

Average pregnancy week of the subjects was 31.81:2.16
(range,26-36 weeks). One hundred and fifty-three patients out
of 600 were found to be depressive (25.5%) in our study group.
Socio-demographic findings related to depressive moodare
given in Table 1. Lower and advanced age, low educational level

Table 1. Distribution of socio-demographic characteristics of individuals

Features Depressed  Normal Total

n (%) n (%) n (%)
Age p=0.009
<19 25(342) 47(65.3) 72(12.0)
20-24 41 (21.5) 150 (78.5) 191 (31.8)
25-29 48 (26.8) 131 (73.2) 179(29.8)
30-34 17 (17.0)  83(83.0) 100 (16.7)
=35 22(37.9) 36(62.1) 58(9.7)
Education Level p=0.002
E.‘;r:i:m schoolorlower 406 (303) 244 (69.7) 350 (58.3)

41(21.4) 151 (786) 192 (32.0)
University 6(10.3) 52 (89.7) 58 (9.7)
Employment Status p=0.000
Employed 140 (29.3) 337 (70.7) 477 (79.5)
Unemployed 13 (10.6) 110(89.4) 123 (20.5)
Health Insurance p=0.000
Yes 137 (24.0) 435(76.0) 572 (95.3)
No 16 (57.1) 12 (42.9) 28 (4.7)
Education level of spouse p=0.007
Elementary school or lower 90 (30.5) 205 (69.5) 295 (49.2)
High school 52 (22.8) 176 (77.2) 228 (38.0)
University 11(143) 66(857) 77(12.8)
Employment of spouse p=0.000
Employed 105 (20.2) 416(79.8) 521 (86.8)
Unemployed 48 (60.8) 31 (39.2) 79 (13.2)
Monthly Income (Turkish Lira) p=0.000
<3000 66 (47.1) 74 (52.9) 140 (23.3)
3001-6000 73(23.2) 241 (76.8) 314(52.4)
=6001 14 (9.6) 132 (90.4) 146 (24.3)
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of the women/spouse, unemployment, lack of health insurance,
and lower monthly income were found to be effective on de-
pression rate (p<0.01).

Correlation between fertility features, chronic conditions, and
depressive mood is shown in Table 2. Increased total number of
pregnancies, live births, unplanned pregnancy, previous prena-
tal/postnatal depression diagnosis, depression history in imme-
diate family members, and having a diagnosed chronic disease
were found to be correlated with high depression frequency
(p<0.01).

Familial factors such as lack of a civil marriage, involuntary
marriage, living with spouses’ families and the increased num-
ber of cohabitants, failure in sharing problems with and receiv-
ing support of the spouse/close relatives or friends, and dis-
cord/uneasiness within the family were found to be correlated
with high depression frequency (p<0.01) (Table 3).

In logistic regression analysis, involuntary marriage, living with
spouse’s relatives, unplanned pregnancy, existence of a diag-
nosed chronic disease, not being able to share problems with
the spouse and/or with immediate family members/friends
were determined as the factors increasing depressive mood
risk (Table 4).

Discussion

Frequency of depressive mood within the study group was
found as 25.5%. Studies conducted in various countries report-
ed an antenatal depression prevalence of 5.6% in Japan [15],
14.2% in Brazil [8], 17.0% in Sweden [16], and 20.0% [17] in
the USA. Various studies performed in Turkey reported an an-
tenatal depression frequency between 27.9%-33.1%, similar to

Table 2. Distribution of the reproductive history and chronic conditions of
individuals

Depressed Normal Total

n (%) n (%) n (%) P
Number of pregnancy p=0.000
1 36 (17.7) 167 (82.3) 203 (33.8)
2-3 78 (25.4) 229 (74.6) 307 (51.2)
=4 39 (43.3) 51 (56.7) 90 (15.0)
Live Birth p=0.004
0 50 (20.2) 198 (79.8) 248 (41.3)
1-2 90 (27.8) 234(72.2) 324 (54.0)
>3 13 (46.4) 15 (53.6) 28 (4.7)
Planned pregnancy p=0.000
Yes 46 (10.4) 396 (89.6) 442 (73.7)
No 107 (67.7) 51(32.3) 158 (26.3)
Depression History p=0.000
Yes 62 (74.7) 21 (25.3) 83 (13.8)
No 91 (17.6) 426 (82.4) 517 (86.2)
Previous prenatal/ postnatal depression diagnosis p=0.000
Yes 28 (87.5) 4(12.5) 32(8.8)
No 125 (37.5) 208 (62.5) 333(91.2)
Depression history in first degree relatives p=0.000
Yes 71 (68.9) 32 (31.1) 103 (17.2)
No 82 (16.5) 415 (83.5) 497 (82.8)
Diagnosed Chronic Disease p=0.000
Yes 56 (44.4) 70 (55.6) 126 (21.0)
No 97 (20.5) 377 (79.5) 474 (79.0)

Table 3. Distribution of family features of individuals

Features Depressed  Normal Total P
n (%) n (%) n (%)
Legally valid marriage p=0.000
Yes 140 (23.9) 445(76.1) 585(97.5)
No 13 (86.7) 2(13.3) 15 (2.5)
Voluntary Marriage p=0.000
Yes 101 (18.7) 440 (81.3) 541 (90.2)
No 52 (88.1) 7(11.9) 59 (9.8)
Number of individuals living at home p=0.000
2 20(11.4) 155(88.6) 175(29.2)
3-4 74 (24.7) 226 (75.3) 300 (50.0)
=5 59 (47.2) 66 (52.8) 125 (20.8)
Association of individuals at home p=0.000
Elementary family 62 (14.6) 362 (85.4) 424 (70.7)
With spouse’s relatives* 84 (59.6) 57 (40.4) 141 (23.5)
With own relatives* 7 (20.0) 28 (80.0) 35(5.8)
Sharing problems with spouse p=0.000
Always 30(7.6) 363 (92.4) 393 (65.5)
Sometimes 47 (41.2) 67 (58.8) 114 (19.0)
Rarely 76 (81.7) 17 (18.3) 93 (15.5)
Discord/uneasiness within the family p=0.000
Always 48 (100.0) 0 (0.0) 48 (8.0)
Sometimes 61 (52.6) 55 (47.4) 116 (19.3)
Rarely 44 (10.1) 392 (89.9) 436 (72.7)
Sharing problems with relatives/friends p=0.000
Always 23 (7.3) 293 (92.7) 316 (52.7)
Sometimes 41 (27.5) 108 (72.5) 149 (24.8)
Rarely 89 (65.9) 46 (34.1) 135 (22.5)

*In addition to spouse and other children

the results of this study [9-11]. These figures are quite high
compared to the rest of the world, which are also affected by
factors such as getting pregnant at very young ages and even
during adolescence, short intervals between pregnancies, eco-
nomic challenges, low education levels, family problems, and
lack of social support.

Among the study results, the effect of socio-demographic fac-
tors on depressive mood is significant which is consistent with
previous studies where younger-older age, low education level,
unemployment, and lack of health insurance were found to be
significant predictors of clinical depression [6,7,16]. It can be
said that pregnant women tend to get away from the submis-
sive and desperate approach as their educational level increas-
es and they actively participate in work life and education and
employment, all of which help in dealing with stress. Social and
economic power, better communication and overall supportive-
ness of the spouses, and higher educational levels are believed
to have a positive impact on depression. Association between
psychological disorders and economic income is already known.
Many studies report that as the income level decreases, the
frequency of antenatal and postnatal depression increases, and
income level is a significant risk factor for antenatal depression
[6,18]. Lack of partner’s support, weak communication and lack
of harmony with the partner, and marital problems are found
to be correlated with pregnancy and depression and marital
problems are indicated to be a potential risk factor for prenatal
depression [18].
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Table 4. The results for the factors associated with depression in logistic
regression analysis

Risk Factors p OR %395 CI

Association of individuals at home
Elementary family

With spouse’s relatives® 0.706  0.779 0.212-2.860

With own relatives* 0.000 3.731 1.881-7.401

Voluntary marriage
Yes

No 0.002 5.642 1.879-16.943

Planned pregnancy
Yes

No 0.000 6.348 3.207-12.566

Chronic disease
No

Yes 0.001 3.310 1.632-6.712

Sharing problems with spouse
Always/often

Sometimes 0.000 3.672 1.784-7.556

Rarely/never 0.000 16.708 6.949-40.175

Sharing problems with relatives /
friends

Always/often

Sometimes 0.008  2.755 1.297-5.855

Rarely/never 0.000  4.445 2.004-9.860

OR: odds ratio; 95%Cl: 95% confidence intervals. *In addition to spouse and
other children

Depressive mood rates were found to be higher in women liv-
ing with their spouses’ families and depression rates increase
as the number of cohabitants increase. In the literature it is
indicated that antenatal depression is less frequently observed
among pregnant women living with their spouses in a harmo-
nious marriage and that depression frequency increases when
there are more cohabitants who are not part of the elemen-
tary family [9]. The group with the highest depressive mood
risk is pregnant women who live in the same house with their
mothers-in-law and who indicate that their relation is uneasy
with a non-supportive mother-in-law [19,20]. In our society, liv-
ing with the spouse’s family is quite common, as this factor has
a high percentage within the study group as well. Depression
frequency does not increase among pregnant women who live
with their own families, which could be related to better com-
munication and sharing levels with their own relatives.

A significant correlation was found between existence of a pre-
vious antenatal/postnatal depression diagnosis and observed
depression. Moreover, having immediate family members diag-
nosed with depression also increases depression risk. Depres-
sion is known to be a disorder with genetic predisposition, and
the existence of depression cases within the family increases
depression risk; similar to the results we obtained in this study,
there are many research studies in the literature reporting an
increase in depression among pregnant women who have fam-
ily members with a depression history [19,20]. In general, these
research studies have concluded that diagnosis of depression
or any other psychiatric disorder sometime in the past consti-
tutes a risk factor for antenatal depression, similar to our find-
ings in this study.

An association between chronic diseases and psychiatric disor-
ders, especially depression, has been previously reported [21].
Similarly, studies conducted in Brazil with 326 pregnant sub-
jects with chronic diseases and 2398 subjects with chronic high
blood pressure revealed high depression rates, consistent with
the results of this study [22,23].

Failure in sharing problems with and receiving support of the
spouse, close relatives, or friends significantly increases depres-
sion scores. Many studies have shown that depression rates are
considerably lower among pregnant women who indicate they
have a good relationship and can easily share their problems
with their spouses, close relatives, or friends [7,12,18]. It is al-
ready known that women can adapt to the concept of maternity
more easily in marriages where women can comfortably share
significant problems with their spouses and where spouses ap-
prove of the maternity role. However women are more inclined
to depression in marriages with a poor communication level
where the husband fails to show interest and care during and
after pregnancy [18].

An association between an unplanned pregnancy and depres-
sion during pregnancy has been well-documented [8-10,18]. In
a study conducted in Australia on 8556 pregnant women during
pregnancy and 6 months after pregnancy, observance of an-
tenatal depression was reported to be higher among subjects
with unplanned pregnancy. However, depression was regressed
during the postnatal follow-up period [24].

Despite a few studies in the literature showing that the in-
crease in number of pregnancies and births is not a risk fac-
tor for antenatal depression and that, in fact, multiparity has
apositive protective effect [25], the general view is the exis-
tence of a positive relation between number of pregnancies and
depression during pregnancy, which is also consistent with the
results of this study [7,11]. The increase in number of births and
living children also increases the burden on women'’s shoulders
andtires them both physically and psychologically and thus may
prepare the grounds for antenatal depression.

Despite this high frequency depression levels observed in Tur-
key and the importance of the issue, no relevant approach has
yet to be developed. Depression must be given a high priority
and diligently checked during prenatal healthcare services and
diagnosis and treatment approaches should be developed ac-
cordingly. All risk factors influencing the development and prog-
ress of depression should be carefully interpreted, policies ver-
satile in terms of protection should be introduced, and correct
messages should be addressed to society. Among preventive
approaches countering depression, priority should be given to
increasing women'’s education levels so women will be provided
with employment opportunities where they can develop them-
selves and ensure their economic independence. Also,income
levels, a significant determinant of health, should be improved
in line with the foregoing and health insurance and social se-
curity should be ensured for everyone. Social awareness should
be raised against early and involuntary marriages and common
traditional perspectives should be corrected.Men particularly-
should be educated to improve their approach to and perception
of women. Since depression frequency among women increases
as the number of pregnancies and births increases,it should be
ensured that families have children through conscious choices,
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by evaluating the present socio-economic conditions and with-
out neglecting the potential mother’s choices and desires. Fam-
ily planning services should be accessible and approaches that
could guide the society in the wrong way should be avoided. Par-
ticularly, the negative characteristics of traditional family type
which trivializes women should be changed and social aware-
ness should be raised regarding this issue. Depression scan-
ning should be introduced to routine prenatal care programs,
it should be possible to make the required interventions, and
accessible diagnosis and treatment services should be in place
for pregnant women diagnosed with depression.There must be
psychiatry units in healthcare centers providing prenatal care
programs, due to the fact that the pregnant women, considered
to experience depression according to the scale applied in our
study, were observed not to apply to relevant healthcare cen-
ters for treatment.

The cross-sectional nature of this study and the use of the
EPDS screening tool, which is not a diagnostic tool, are limita-
tions of this study in interpreting the results. Large and pro-
spective studies are needed to clarify the risk factors that can
cause depression in the antenatal period.
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Oz

Amag: iskemik priapizm, progresif hipoksi, hiperkapni ve asidozla seyreden
ve sonrasinda gelisen korporal fibrozisin erektil disfonksiyona yol acabildigi
androlojik bir acildir. Silibinin cesitli hayvan deneylerinde farkli organlar tize-
rinde antiapoptotik, antilipidemik ve antioksidan etkileri gosterilmis bir flavo-
noid derivesidir. Yapilan calismalarda silibininin organ koruyucu etkisinin sik-
likla antioksidan etkilerine baglandigi belirlenmistir. Buna karsin,literatiirde
silibininin uzamis priapizm olgularinda korporal doku tizerindeki etkilerine
iliskin yayin bulunmamaktadir. Calismanin amaci, iskemik priapizm hayvan
modelinde silibininin farkli priapizm sireleri sonrasinda korporal dokudaki
oksidatif stres ve antioksidan enzim diizeyleri tizerine etkisinin incelenmesi-
dir. Gereg ve Yontem: Otuz adet Wistar-Albino erkek rat 5 esit gruba béliin-
dii. Bunlar kontrol, 12-saat priapizm+izotonik(Pi), 12 saat-priapizm+silibinin
(PS), 24 saat Pi ve 24 saat PS gruplar olarak belirlendi. Priapizm vakum
ereksiyon sonrasi penis kokiine yerlestirilen konstriktor bant ile sagland:. 12
ve 24 saatlik priapizm sonrasi bantlar ¢ikarildi ve ratlar oral gavajla 7 giin
boyunca izotonik ya da silibinin ile beslendi. Bir hafta sonunda sicanlar uyutu-
larak penektomi yapildi ve dokuda malondialdehit (MDA), superoksit dismutaz
(SOD), glutatyon peroksidaz (GPx) and nitrik oksit (NO) diizeyleri degerlendi-
rildi. Bulgular: Korporal MDA diizeyleri priapizm siiresi uzadik¢a anlaml artti.
Silibinin tedavisi priapizm gruplarinda MDA diististi sagladi. Korporal GPx ve
SOD degerleri priapizm gruplarinda kontrol grubuna oranla belirgin yiiksekti.
Ancak antioksidan enzim degerlerindeki degisim priapizm siiresi ile korelas-
yon gostermedi. Silibinin ile beslenen ratlarda SOD ve GPx degerleri izotonik
gruplarina gore anlamli azaldi. Nitrik oksit degerleri gruplar arasinda anlamh
degisiklik gostermedi. Tartisma: Calisma sonunda priapizmin korporal dokuda
zaman bagimli olarak oksidatif stresi artirdigi ve silibinin tedavisinin oksida-
tif stres tizerinde azaltic etkisi oldugu gosterildi. Silibinin maddesi priapizm
tedavisinde umut vaat eden bir madde olabilir.

Anahtar Kelimeler
Silibinin; Priapizm; Oksidatif Stres; Antioksidan Enzimler

Calisma, 25. Ulusal Uroloji Kongresinde sézel sunum olarak sunulmustur.
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Abstract

Aim: Ischemic priapism is characterised by progressive hypoxia,hypercapnia,
and acidosis with subsequent corporal fibrosis which may lead to erec-
tile dysfunction.In various studies, silibinin has been shown to have
antiapoptotic,antilipidemic, and antioxidant activities in many organs.
However,data is lacking about the effects of silibinin on penile tissues of pro-
longed priapism cases. The aim of the study was to investigate the possible
protective effects of silibinin on oxidative stress and antioxidant enzyme lev-
els in an animal model. Material and Method: Thirty male Wistar-Albino rats
were divided into five groups as control,12-hours (h) of priapism+isotonic
(P1),12-h priapism+silibinin (PS),24-h PI, and 24-h PS groups,respectively.
Priapism was induced by vacuum device and a constrictor rubber band was
placed at the base of the erect penis. The rats were fed by isotonic and
silibinin with oral gavage for 7 days after corresponding duration of pri-
apic episodes.Then,the rats were anesthesized and penectomies were per-
formed to investigate levels of malondialdehyde (MDA),superoxide dismutase
(SOD),glutathione peroxidase (GPx), and nitric oxide (NO). Results: Corporal
MDA levels significantly increased as the duration of priapism prolonged.Ad-
ministration of silibinin insignificantly decreased MDA levels in experimental
groups.Corporal GPx and SOD levels were significantly higher in experimen-
tal groups than controls.However,increases in antioxidant enzymes were not
significant between 12 and 24 hour vehicle groups.Administration of silib-
inin significantly reduced SOD and GPx levels in 12 and 24 hour priapism
groups,respectively. Discussion: This study demonstrated that experimental
priapism results in increased oxidative injury in corporal tissues and that
treatment with silibinin alleviated those effects.Therefore,it can be extrapo-
lated that silibinin may be used as an antioxidant agent in the treatment of
ischemic priapism in future urology practice.
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Introduction

The term priapism describes an emergent condition with full or
partial erection that lasts more than 4 h beyond sexual stimula-
tion and orgasm, or that is unrelated to sexual stimulation [1].
Priapism may be classified into three subtypes as ischaemic
(low flow), stuttering (intermittent), and non-ischaemic (high
flow) priapism [2,3]. Ischemic priapism(IP) is the most common
form, associated with venous outflow obstruction and absence
of arterial inflow. Subsequent time-dependent changes includ-
ing progressive hypoxia, hypercarbia,and acidosis develop and
ultimately ischemia and fibrosis in cavernosal smooth muscles
may lead to erectile dysfunction [4,5].Since IP is a compart-
ment syndrome, its management re-establishes corporal blood
flow, which is associated with reperfusion of ischaemic tissues.
Increased corporal oxidative stress may lead to irreversible cel-
lular damage by alterations in cell membranes and the release
of reactive oxygen species (ROS) into the systemic circulation
[5]. Oxidative damage results in an increase in tissue levels of
malondialdehyde (MDA) [6]. Antioxidant enzymes superoxide
dismutase (SOD) and glutathione peroxidase (GPx) have protec-
tive effects against ROS. Previous studies have demonstrated
that the levels of ROS increase with the duration of priapism
and antioxidant enzymes were found to be elevated in priapic
tissue [5,7]. Recently, Kucukdurmaz et al. reported that the oxi-
dative stress and antioxidant enzyme activities increased as the
priapic episodes prolonged [8]. Previously, various antioxidant
agents have been reported to establish their protective effects
in priapism models. Silibinin is the primary active constituent
of a crude extract (silymarin) from milk thistle plant (Silybum
marianum) seeds [9]. Many studies have reported that it had
antioxidant, antiapoptotic, and therefore, cytoprotective effects
in various organs. Silibinin exerts its antioxidative effects by
direct scavenging of free radicals, preventing free radical for-
mation by inhibiting specific ROS-producing enzymes and de-
creasing inflammatory responses by inhibiting NF-kB pathways
[9]. The antioxidant properties of silibinin are considered to be
responsible for its protective actions. Another effect of silibinin
is to inhibit the synthesis of nitric oxide synthase (NOS), which
is a pro-oxidative enzyme [10-12].

The aim of this study was to investigate the effects of silibinin
on corporal oxidative stress, antioxidant enzymes, and nitric ox-
ide levels in an animal model of ischemic priapism.

Material and Method

Animals

The protocol of the experimental study was approved by the
local ethics committee. Thirty adult male Wistar-Albino rats
(6-10 weeks old) weighing between 250 and 300 g were used
for this study. All animals are subject to the ethical treatment in
accordance with Guide for the Care and Use of Laboratory Ani-
mals. They were placed in plastic cages, three rats per cage, in
a constant temperaturecontrolled room on a 12/12-h light/dark
cycle. The rats were allowed to eat standard rodent chow and
water ad libitum. The rats were divided into five groups of six
each. Anesthesia for all procedures was provided by intraperito-
neal injection of ketamine (50 mg/kg) and xylazine (10 mg/kg).
Low-flow priapism was created using a vacuum constriction de-
vice with a constriction rubber band on the penis [13]. The cap

of a 50- mL disposable syringe, holed at the tip, was connected
to a syringe using a Foley catheter. After shaving and retracting
the prepuce, the hollow tip of the cap was placed firmly over the
flaccid penis. Suction was created by gently withdrawing the
piston, and after tumescence, a constriction band (cutting 2 mm
thickness of a 10 Fr Foley catheter) was placed around the base
of the penis using forceps. During the artificially induced pria-
pism, the animals were left undisturbed in their cages. Group 1
served as the control. After 12 h (groups 2,4) and 24 h (groups
3,5) of priapism, the constriction bands were removed and re-
perfusion was allowed for all rats. Then, rats in groups 2 and
4 were fed with vehicle (0.9% NaCl) and rats in groups 3 and
5 were fed with silibinin 100 mg/kg by oral gavage for 7 days,
respectively. At the end of the 7th day, the rats were reanes-
thesized and penectomies were performed.Sacrificed animals’
penile tissues were collected to evaluate the corporal changes
in the levels of MDA, NO, and the activities of the SOD and GPx
enzymes. Sacrification of animals was performed by cervical
dislocation under anesthesia.

Preparation of Corporal Tissue Homogenates

The corporal tissues of the rats were quickly removed, washed,
and rinsed with cold 0.9% Nacl, then blotted dry and immedi-
ately frozen in liquid nitrogen, to be kept at -80°C until they
were analysed. Corporal tissue homogenates (10% w/v) were
prepared with ice-cold solution containing 50 mmol/I of Tris-
HCI (pH 7.4); 1% Triton X; 150 mmol/l of NaCl; and leupeptin,
aprotinin and soya bean trypsin inhibitor (1 Ig ml_1 each) at
0-4°C using a polytron homogeniser. In brief, corporal tissue
homogenates were centrifuged at 600 9 g for 10 min at 4°C to
remove crude fractions. Afterwards, supernatants were centri-
fuged at 10 000 9 g for 20 min to obtain the post-mitochondrial
fraction. Measurement of tissue MDA levels was determined by
the Buege & Aust method [14]. MDA reacts with thiobarbituric
acid to give a red compound absorbing at 532 nm. The stock
reagent (15% w/v trichloroacetic acid, 0.375% w/v thiobarbi-
turic acid, 0.25 mol/l hydrochloric acid, and 0.01% butylated
hydroxytoluene) was thoroughly mixed with the sample and
heated for 15 min in a boiling water bath. After cooling, the
precipitate was removed by centrifugation at 1000 9 g for 10
min and the absorbance of the supernatant was determined at
532 nm against a blank containing all the reagents. The break-
down product of 1,1,3,3-tetraethoxypropane was used as the
standard. MDA levels were calculated using 1.56 x 10-5 mol-1
cm-1 as the molar extinction coefficient. MDA levels were ex-
pressed as nmol mg-1 protein for corporal tissue. Measurement
of antioxidant enzyme activity SOD activity was determined
as described by Fridovich [15]. The principle of the method is
based on the inhibition of nitro blue tetrazolium chloride (NBT)
reduction by the xanthinexanthine oxidase system, a superox-
ide generator. Xanthine (Sigma-Aldrich) and xanthine oxidase
(Sigma-Aldrich) generate superoxide radicals, which react with
NBT (SigmaAldrich) to form a red formazan dye. SOD activ-
ity was then determined according to the degree of inhibition
of this reaction. One unit of SOD was defined as the quantity
of enzyme (mg) causing 50% inhibition in the NBT reduction
rate. SOD activity was expressed as units of SOD per mg pro-
tein. The glutathione peroxidase (GPx) activity assay was based
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on the oxidation of nicotine adenosine dinucleotide phosphate
(NADPH; Sigma-Aldrich) to NADP + , which is accompanied by
a decrease in absorbance at 340 nm. The rate of this decrease
is directly proportional to the GPx activity in the sample [16].
Therefore, GPx activity was measured by the enzymatic reac-
tion that was initiated by adding H 2 O2 to a reaction mixture
containing reduced glutathione, NADPH, and glutathione reduc-
tase (Sigma-Aldrich). The change in the absorbance at 340 nm
was monitored using a Shimatzu UV-1601 spectrophotometer
(Shimadzu Corp.). Protein levels were estimated as described by
Lowry et al. [17] and activity was expressed in units of GPx per
mg protein. The determination of concentration levels of nitrite,
which is the stable end product of nitric oxide (NO) radicals, was
used as a measure of NO production. Nitrite concentration was
determined using a classic colorimetric Griess reaction. Briefly,
equal volumes of samples and Griess reagent (Sigma-Aldrich)
were mixed at room temperature. After 5 min, the absorbance
was measured at 540 nm using a spectrophotometer (UV 1601;
Shimadzu Scientific Instruments, Inc., Columbia, MD, USA). The
concentration of nitrite was determined using a standard curve
prepared with sodium nitrite [16].

Statistical Analysis

The distribution of continuous variables was evaluated accord-
ing to the Kolmogorov- Smirnov normality test. If the distribu-
tion was normal, a parametric one-way ANOVA test was used
for statistical analysis; if the distribution was not normal, a
nonparametric Kruskal-Wallis test was used. Post hoc analysis
was performed by Tukey’s, Tamhane’s, or Dunnett tests. The
continuous variables were presented as the mean and standard
deviation. A p-value of<0.05 was considered significant. Analy-
ses were performed by using SPSS statistical software (PASW
v15 SPSS Inc., Chicago, IL, USA).

Results

Corporal tissue MDA levels for groups 1,2,3,4, and 5
were 5.79+4.82, 11.38+3.45, 8.86+3.11, 21.79+3.72, and
16.24+3.20, respectively. Post-hoc analysis revealed that MDA
levelssignificantly increased as the duration of priapism pro-
longed (p=0.001). In addition, MDA levels were found to be sig-
nificantly increased with respect to duration of priapism in the
groups treated with silibinin. Although administration of silib-
inin decreased MDA levels when compared to vehicle groups,
this decline was not significant for the 12 and 24 hour priapism
groups. SOD and GPx activities were also found to be increased
with respect to the duration of priapism (p=0.001).
Besides, corporal levels of those enzymes were found

Discussion

Ischaemic priapism (IP), which has been accepted as a com-
partment syndrome and thought to be caused by an imbalance
between the vasoconstrictor and vasorelaxant mechanisms,
represents more than 90% of priapism cases [5]. In IP, time-
dependent changes such as progressive hypoxia, hypercapnia,
and acidosis may result in corporal fibrosis with subsequent
severe ED [18-19].

Ultrastructural changes in corporal microenvironment occur
after 12 h in IP, focal necrosis after 24 h, and eventually ne-
crosis and transformation of fibroblast-like cells after 48 h. If
priapism is left untreated or treated late (>24 h), necrosis in
cavernous smooth muscle, irreversible corporal fibrosis, and
permanent erectile dysfunction will occur [19]. The most sig-
nificant determining factor in the prevention of tissue damage
after ischemic priapism is the duration of ischemia, which is
directly correlated with reperfusion injury. Previous studies re-
vealed that oxidative stress increased as the duration of priapic
episodes prolonged [7,8]. In another study, male rabbits were
exposed to a low-oxygen-tension breathing gas to achieve hy-
poxia within the corpora cavernosa and to decrease systemic
oxygen saturation to 60%, and priapism was induced by clamp-
ing the base of the penis after pelvic nerve stimulation [5]. After
varying durations of ischemia, it was determined that corporal
partial oxygen pressure progressively decreased as the duration
of priapism increased. Our data also supported the finding that
MDA levels significantly increased with respect to time. Anti-

21,795
20.0007
15.000
<
a 11382
= 10.0007 8862
5787
5.000
0.00 T T
24 h-silibinin 24 h-vehicle 12 h-silibinin 12 h-vehicle Control

GROUP

Figure 1. MDA levels among study groups

Significant differences between control and vehicle groups, p<0.001

Significant differences between 12 h and 24 h vehicle and treatment groups, re-
spectively p<0.001

L . Table 1. Oxidative stress parameters and antioxidant enzyme activities among groups
to be significantly different between groups 2 and 3
Control 12 h vehicle 12 hsilibinin 24 hvehicle 24 h silibinin  p
(p=0.001) and also between groups 4 and 5 (p=0.001),
. .. MDA  5.79+4.82 11.38+3.45 8.86+3.11 21.79+3.72 16.24+3.20 0.001 abef
which means that silibinin may help to decrease an-
A PR . - . SOD  0.17+0.10 0.33+0.05 0.20+0.02 0.53+0.15 0.27+0.06 0,0072¢
tioxidant enzyme activities in priapic tissues. There
. . GPx 0.13+0.02 0.20+0.01 0.15+0.01 0.21+0.02 0.16+0.03 0,0072¢d
were no significant changes among groups in terms
NO 0.26+0.07 0.16+0.06 0.32:0.23 0.17+0.08 0.27+0.18 0.239

of NO levels. Corporal tissue oxidative stress param-

eters and antioxidant enzymes are presented in Table
1. Corporal MDA levels are shown in Figurel.

Data were presented as mean+SD,
a,significant difference between control-12 h vehicle and control-24 h vehicle groups
b,significant difference between control and 24 h silibinin groups

¢, significant difference between 12 h vehicle and 12 h silibinin groups
d,significant difference between 24 h vehicle and 24 h silibinin groups
e, significant difference between 12 h silibinin and 24 silibinin groups
f, significant difference between 12 h vehicle and 24 h vehicle groups
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oxidant enzymes such as SOD and GPx increase in response to
increased oxidative stress in many I/R models. They are known
to be the major enzymes that counteract the effects of ROS
in reproductive organs. However, data about the level of anti-
oxidant enzymes in priapic tissues are limited. An experimental
model revealed that the levels of SOD and CAT were found to
be higher in priapic tissue when compared to a control group
[20]. Kucukdurmaz et al. [8] stated that antioxidant enzyme
activities also increased in parallel to oxidative stress as the
priapism prolonged. Similar to those reports, our study revealed
that antioxidant enzyme activities increased with respect to the
duration of priapism.

Silibinin is a pharmacologically active constitute of Silybum
marianum. Silibinin possesses marked antioxidative, antican-
cer, and anti-inflammatory properties [9,21]. It is widely used
in treatment due to its safety and lack of adverse effects [9].
Cytoprotective effects of silibinin are generally attributed to its
antioxidant properties [9]. Silibinin exerts its antioxidant activi-
ties in various ways. These include direct free radical scaveng-
ing, inhibition of free radical producing enzymes, and decreas-
ing inflammatory responses by inhibiting NF-kB pathways [22].
Silibinin seems to be a promising protective agent for repair-
ing free-radical induced damage in a variety of pathological
conditions [10]. Many studies reported the protective effects
of silibinin in various organ systems. It has been shown that
silibinin has hepatoprotective activity by its antioxidant and an-
tiinflammatory properties [11,23]. Kalemci et al. reported that
silibinin attenuated methotrexate-induced pulmonary injury by
relieving oxidative stress(24). Another experimental study re-
vealed that silibinin ameliorated arsenic-induced nephrotoxicity
by decreasing oxidative stress and inflammation in kidney tis-
sue [10]. Silibinin was also shown to protect cardiac cells from
phenylephrine toxicity via antioxidant mechanisms involving
mainly the inhibition of intracellular cell signals [25]. The effects
of silibinin on nitric oxide are controversial; however, it is mostly
stated that silibinin downregulates nitric oxide synthase and
iNOS levels [10-12]. Kan et al. [26] reported that administra-
tion of silibinin inhibits tumor promotional triggers and tumori-
genesis against experimentally induced skin carcinogenesis and
downregulates oxidative stress and inflammation by decreasing
mediators such as nitric oxide, iNOS, and interleukin-6.

It was previously mentioned that silibinin exerts its organ pro-
tective effects mainly by antioxidant mechanisms. Therefore,
this study has been performed to investigate not only the
changes in oxidative stress parameters and the antioxidant en-
zyme activities according to varying durations of priapism but
also the effects of silibinin on those parameters in priapic tis-
sues. For this purpose, rats were treated either by vehicle (0.9%
NacCl) or silibinin for 7 days after 12 and 24 hours of priapic epi-
sodes. When silibinin and vehicle groups were compared, it was
found out that silibinin insignificantly decreased MDA levels in
both the 12 and 24 hour priapism groups. The decrease in oxi-
dative stress with the administration of silibinin was consistent
with the previously mentioned literature. In addition, when silib-
inin and vehicle groups were compared in terms of antioxidant
activity, it was observedthat the levels of antioxidant enzymes
were significantly lower in rats treated with silibinin. There
were no significant differences among the groups in terms of

corporal nitric oxide levels. To our knowledge, this is the first
study thatinvestigates the effects of silibinin on corporal oxida-
tive stress and antioxidant enzymes in animal model ischemic
priapism. Our results showed that silibinin had beneficial effects
to relieve oxidative stress in prolonged priapic episodes. Further
research including histopathological investigations in corporal
tissues should be conducted to investigate organ-protective ef-
fects of silibinin.

Conclusion

This study demonstrated that oxidative injury in cavernosal tis-
sues of rats increased with the duration of priapism, and treat-
ment with silibinin decreased oxidative stress and antioxidant
enzyme activities when compared to the vehicle group. From
the results of this experimental study, it can be concluded that
silibinin may be used as a new antioxidant agent in the treat-
ment of ischemic priapism.
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Amag: Oral yoldan beslenemeyen ancak gastrointestinal sistem fonksiyonlari
normal olan yasl hastalarda beslenme saglanmasi amagli perkiitan endosko-
pik gastrostomi (PEG) islemi giivenilir olarak siklikla kullaniimaktadir.Bu calis-
mada amacimiz 65 yas iizerinde PEG takilan hastalarin beslenme desteginin
yeterliligini degerlendirmektir. Gere¢ ve Yontem: 2012 Nisan ve 2016 Ocak
aylari arasinda ¢ekme yontemi ile yiizeyel anestezi altinda PEG yerlestirilen,
65 yasin ustiindeki 97 hastanin; islem giind, 3. ay ve 6. ay hemogram ve pre-
albumin degerleri ile antropometrik olctimleri retrospektif olarak incelendi.
PEG endikasyonu 60 olguda serebrovaskiiler hastaliklar, 21 olguda demans
ve 16 olguda diger nérolojik hastaliklardi. Bulgular: Cahismamiza 51’i kadin,
46’s1 erkek toplam 97 hasta alindi. Yas ortalamasi erkeklerde 76,6(+6,4) yil
ve kadinlarda 74,4 (+8,8) yil idi. Toplam 10 hastada minér komplikasyon (8
olguda yara enfeksiyonu, 2 olguda hafif sizdirma) gordldi. Hastalarin takibin-
de bazal protein: 6,64 mg/dl, albiimin: 2,96 mg/dl, prealbumine: 0,08 mg/dl,
hemoglobin: 9,2 mg/dl iken 3. ayda ve 6 ayda bu degerlerde anlamli degisiklik
saptanmamustir. Erkek hastalarda gelis kol cevresi 26,52 cm ve baldir cevresi
36,9 cm ; kadin hastalarda gelis kol cevresi 25,48 ve baldir cevresi 33,9 cm
saptanmistir. iki grupta da bu degerlerde 3. ayda ve 6. ayda kontrollerde an-
lamli degisiklik gozlenmemistir. Hastalarin takip stiresi 442 (242- 1102) giin
olup isleme ait mortalite saptanmamistir. Tartisma: PEG, cesitli nedenlerle
oral yoldan beslenemeyen geriatrik olgularda uzun stireli beslenme destegi
saglayan guivenli bir yontemdir. Hastalarin gerekli kalori destegini alabilmele-
ri hayat kalitesi agisindan 6nemlidir. Calismamiza alinan hastalarin zaten bir
protein enerji malnutrisyonu mevcuttu ve verilen beslenmenin yeterli destegi
saglayamadigini gérmekteyiz. Hastalarimizin kalorisi ve proteini daha yiiksek
beslenme diriintine ihtiyac duyduklarini diisiinmekteyiz.

Anahtar Kelimeler
Enteral Beslenme; Gastrostomi; Geriatri; Endoskopi; Peruktan Endoskopik
Gastrostomi

Abstract

Aim: Percutaneous endoscopic gastrostomy (PEG) is safely and regularly
used in elderly patients who have problems with feeding orally but have nor-
mal functioning gastrointestinal systems. The aim of this study is to evaluate
the nutritional efficiency of PEG in patients over 65 years old. Material and
Method: Study was performed between April 2012-January 2016 with 97
patients (51female, 46male). PEG was placed under superficial anesthesia
and anthropometric measurements, hemograms and prealbumin levels on
the procedure day, at the 3rd month and 6th month were retrospectively
analyzed. PEG indications included cerebrovascular disease in 60 patients,
dementia in 21 patients and other neurological disorders in 16 patients. Re-
sults: Total of 97 patients (51 female, 46 male) were included in the study.
Mean age was 76,6(+6,4) for men and 74,4 (+8,8) for women. Minor compli-
cations were seen in 10 patients(8 wound infection and 2 slight leakages).
Patients mean baseline protein levels were; 6,64 mg / dI, albumin: 2,96 mg
/ dI, prealbumin: 0,08 mg / dl, hemoglobin: 9,2 mg / dl and there were no
significant changes in baseline protein levels of the patients during follow-up
at 3 months and 6 months. In male patients, the baseline circumference of
the arm was measured 26.52 cm and the baseline circumference of the thigh
was measured 36.9 cm and in female patients, the baseline arm circumfer-
ence was found to be 25.48 and the baseline thigh circumference was found
to be 33.9 cm. There were no significant changes during the follow-up period
in both groups. The follow-up period of the patients was 442 (242-1102)
days and there was no mortality related to the procedure. Discussion: PEG is
a safe method of providing long-term nutritional support in geriatric cases
that can not be fed orally for various reasons. It is important for quality of life
that patients can get the necessary calorie support. Patients included in the
study already had a protein energy malnutrition and we can see that provided
nutrition did not provide adequate support. We think that our patients need
higher calorie and protein products.
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Introduction

Ages over 65 are considered as old age and old age is begin-
ning to form a larger part of the population in our country just
like rest of the world. One of the effective factors in maintain-
ing health and improving the quality of life is an adequate and
balanced diet [1]. In addition to age progression, there are also
increasing conditions, mostly neurological, in which oral intake
is disturbed.

Nutritional support is often necessary to provide a quality life
for such diseases. Nasogastric catheterization, gastrostomy
or PEG feeding is performed in patients where oral intake is
not possible. The most commonly used method for nutrition-
al status monitoring is body mass index (BMI) measurement
based on weight and height. Age-related shortening of the bone
height and kyphosis do not have a right assessment technique.
Weight measurement can also be difficult in this patient group.
The elderly can sit, but if they can not stand, the weight can be
measured with portable bed scales or a mobile wheelchair. For
bedridden patients, beds with weighing capability are available,
but not easily accessible. In these patients, body weight can
be calculated as 95% confidence interval using thigh circum-
ference, knee length, arm circumference and subscapular skin
layer thickness. While this is not an ideal solution, it can give
acceptable results in patients who can not move or be moved.
Anthropometry is one of the most important methods for moni-
toring the health of the elderly [2]. It involves the systematic
measurement of the physical parameters of the body, primar-
ily dimensional descriptors of body size and shape, not only in
the elderly but across all age groups. The parameters are then
compared with the reference values for that age and sex to
determine the nutritional and health status.

Another method for monitoring the nutrition is monitoring
of blood proteins. Serum albumin level in healthy individuals
should be above 4 mg/dl. Albumin is the most common pro-
tein found in blood plasma of humans and other mammals. It
constitutes 60% of the proteins found in blood and 30-40%
of the total albumin in the body is in the blood. Albumin has a
half-life of 18-21days. Albumin has proven to be a prognostic
factor (1 g/ dlincrease leads to a 6% reduction in mortality) but
there are limiting factors in the use such as; long half-life span,
influence from the body fluid state and acute phase reactiv-
ity [3]. Prealbuminine has a half-life of 2-3 days and synthesis
and degradation are faster than albumin. Therefore, the fall in
plasma prealbumin levels (falling below 15 mg / dL) reflects
malnutrition and it is a more reliable and sensitive parameter
for following the Nutritional support program. In addition, if
sufficient nutrition is available, it returns to normal values in
a short time (three days). However, prealbumin is affected by
inflammatory reactions [4].

Percutaneous endoscopic gastrostomy (PEG) is an alternative
method of surgical gastrostomy developed in 1980 for continu-
ing enteral feeding in patients who can not be fed orally for
longer than 4 weeks due to underlying diseases [5]. In 1980 and
1981, Gauderer and Ponsky used this method for the first time,
respectively. Whatever the underlying disease is, it is an enteral
feeding route that can be used for sustained or transient long-
term nutrition when the patient has no gastrointestinal distur-
bance [6]. Often applied to neurological patients who are not

able to receive oral nutrition after cerebrovascular accident, it
is also applied to patients with severe dysphagia secondary to
operations, high risk of aspiration pneumonia, long-term intu-
bation and external or internal esophagus compresssions which
can not provide food passage.

Operation related major complications are; peritonitis, organ
perforation, hemorrhage, gastrocolic fistula, aspiration pneu-
monia, buried buffer syndrome and minor complications are; in-
fection, leakage and transient vomiting. Surgical gastrostomy,
which is an alternative to PEG, has higher mortality and morbid-
ity compared with PEG due to the need for general anesthesia,
difficulty in care and increased risk of leakage. Therefore, PEG
is now a safer gastrostomic method for patients with nutri-
tional problems of all ages [7]. In this study, we aimed to evalu-
ate whether we can give enough calories to provide adequate
nutrition by PEG in elderly patients with normal gastrointestinal
system function who can not be fed orally.

Material and Method

This study was conducted between April 2012 and January
2016. Informed consent was obtained from all patients. 97
cases who received PEG were enrolled in our study above the
age of 65 who had a life expectancy of 6 months and predicted
to not be able to be fed orally due to underlying diseases for a
period of 4 weeks. Patients with severe infection and a cata-
bolic disease such as underlying malignancy were not included
in the study. In addition, lesion on the anterior wall of the ab-
domen and epigastrium, past operation, gastro-duodenal ulcer
which is not suitable for endoscopy, intestinal obstruction or
ascites were judged to be contraindicated for PEG and they
didn’t receive PEG. Preoperative coagulation tests, hemoglobin
and platelet counts were evaluated in all patients. The proce-
dure was not performed in patients with bleeding and coagula-
tion disorders. All patients, except patients taking antibiotics
for their underlying disease, were treated with 2 g of Cephazo-
lin sodium prophylactic antibiotic intravenously 2 hours before
the procedure. Patients’ oxygen saturation measurements and
cardiac monitoring were performed during all PEG procedures.
All patients were sedated with midazolam. The endoscopic
and percutaneous intervention of all patients was performed
by the same physician. Diagnostic gastroscopy was performed
with the aim of eliminating any condition that could prevent
PEG insertion in all patients before the procedure. Gastrostomy
tubes were implanted using abdominal PEG kit (Shocare-PEG
set 18 CH, Nutricia Healthcare S.A. CH-1618 Chatel-St-Denis,
Switzerland) with the help of gastroscopy light. All procedures
were performed in the endoscopy unit in conjunction with the
Fujinon EG 450 WL5 and Pentax EG-2980 K video gastroscopy
devices with a pull method following a 12-hour fasting. After
checking that there was no leakage from the edge of the PEG
catheter by 20-30 cc of water, the liquid food was fed by in-
creasing the amount as the patient could tolerate 2 hours after
the procedure.

Hemogram, total protein, albumin and prealbumin values of the
patients before and 3 to 6 months after PEG insertion were
retrospectively found in the hospital archive or home care unit.
Arm circumference and thigh circumference measurements on
the first day and in the 3rd and 6th month were also obtained
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from the records. The patient was turned from the supine posi-
tion to the right or left side, with palms facing upwards and
both arms extended on the body. Patients elbow was supported
and the midpoint between the elbow and shoulder ledge was
marked and the arm circumference measured at that the level
of the mark. In the measurement of the thigh circumference
of patients using a wheelchair, an angle of 90 ° C is provided
for the ankle and the knee to support the leg and in bedridden
patients, the leg is bent 90 ° C from the knee and the foot is
pressed on a hard and flat floor. The widest part of the thigh
was measured. As the patients with PEG do not have the ability
to move too much, daily nutrient intake is calculated as 1500-
2000 kcal, 60-80 grams of protein, 50-68 grams of fat.
Statistical analyses were performed using the SPSS 21.0 pro-
gram (version 14.0; SPSS Inc., Chicago, IL).Data on demograph-
ic and clinical characteristics of the patients are presented as
mean + standard deviation (SD) or median and frequency (%)
values. Parametric data were analyzed using the Student’s t-
test and nonparametric data using the Mann-Whitney U test. P<
0.05 was considered statistically significant. The study protocol
was conducted in accordance with the ethical principle stated
in the Declaration of Helsinki and was approved by the local Re-
search Institutional Ethics Committee (no, 75/5, 10/03/2016).

Results

In our study, 51 patients (52.6%) were female and 46 patients
(47.4%) were male. The mean age was 76.6 (+ 6.4) in males and
74.4 (+ 8.8) in females. Cerebrovascular diseases were detected
in 60 (61.5%), dementia in 16 (16.5%) and other neurological
diseases in 21 (22%) cases as PEG indications (Table 1). The
mean duration of the procedure was measured as 8,6 (+ 1,6)
minutes. The follow-up period of the patients was 442 (242-
1102) days and there was no mortality related to the procedure.
In our series 8 (8,2%) cases of wound infection requiring an-
tibiotic treatment and 2 (2.1%) cases showed slight leakage
from the edge of the catheter. 49 (50.5%) cases were followed
by 224 (68- 660) days of follow-up as of the end of the study
(January 2016).

Table 1. Demographics of the Patients

Male Female Total
Age years (meant SD) 76,6 + 6,4 74,4 + 8,8
Number 46 51 91
Type of Neurological Disorder Number Percent (%)
Ischemic cerebrovascular disease 60 61,5
Dementia 21 22
Parkinson’s disease 7 7,5
Others 9 9,2
Total 97 100

Follow-up period 442 (242- 1102) day

Blood glucose, albumin, prealbumin values and upper arm, thigh
circumference measurements during hospitalization were not
statistically different when compared to 3rd and 6th months
controls. The baseline protein value was 8,1 + 1,12 mg/dl, albu-
min level was 2,96 + 0,70 mg/dl and hemoglobin was 9,2 + 1,02
mg/dl at the time of hospitalization and no significant change

was detected in these values at 3 months and 6 months con-
trols (Table 2). In male patients, the basal arm circumference
was 26.52 + 4.02 cm and the thigh circumference was 36.9
+ 5.7 cm and in female patients, the arm circumference was
25.48 + 4.4 cm and the thigh circumference was 33.9 + 6.42
cm. There was no significant change in controls in both groups
(Table 3).

The total minor complication rate was determined as 10.2%,
but no major complication and procedural mortality were ob-
served. No patients PEG catheter was removed for oral feeding
during the follow-up period.

Table 2. Results of analysis with biochemical analysis

Total protein g/dl Albumin g/dI Hemoglobin mg/dl
During PEG 6,64 +1,12 2,96+0,70 9,2 +1,02
procedure (6,2-7,6) (1,9-4,4) (7,6-10,4)
3. month 6,98 +1,09 3,06+0,64 10,2 + 1,12
(6,4-8) (2,1-4,7) (8,3-11,4)
6. month 7,04 £1,1 3,1+0,68 11,412
(6,4-8,1) (2,3-4,8) (9,6-12,6)

p > 0,05: there were no significant changes in these values.

Table 3. Anthropometric measurements in elderly patients

Arm circumference Thigh circumference

(cm) (cm)
Male Female Male Female
During PEG procedure 26,5 25,4 36,9 339
3. month 26,6 25,7 37,0 34,1
6. month 27,0 26,0 371 34,0

Discussion

Although institutional practices may vary in different centers,
PEG is generally used to continue enteral feeding in patients
who have normal digestive function and a minimum life expec-
tancy of 3-6 months. Such patients often belong to the geriatric
age group. This approach is often considered acceptable by pa-
tients who are unable to feed orally, especially due to neurologi-
cal diseases, but who are able to continue an active life [8]. It
is preferred instead of feeding with nasogastric tube because
it has lower risk of aspiration, patient and relative compliance
is better and the possibility of occlusion and displacement is
less. Compared to total parenteral nutrition, it is an important
advantage that general infection complications are low, central
venous route is not required, it is cheaper and patient com-
pliance is better [9-10]. Although it is mostly used in patients
with neurological impaired ability for oral intake, it is equally
applicable to patients with physical obstruction to passage of
food (e.g., cancer), prolonged intubation and those at high risk
of aspiration pneumonia [11]. All our patients had neurological
disorders.

41.2% of our patients were in intensive care unit when PEG was
attached. Some of these patients were on prolonged ventila-
tion and the majority were cerebral ischemia or hemorrhage.
The proportion of patients in need of home-based care was
reported to be 40% and most of these patients were with neu-
rological problems in accordance with the literature. In some of
the studies performed, the mean duration of the procedure was
34 minutes from the beginning of the anesthesia, whereas the
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mean duration of the procedure in our study was calculated as
8,6 + 1,6 minutes (6-13 minutes).

Complications associated with the PEG procedure during or
after the procedure can be seen. These may develop due to
many factors such as age, underlying disease, obesity, size and
material of the PEG catheter, and experience of the perform-
ing team. Complications that may occur during the procedure
are abdominal wall hemorrhage, pneumoperitoneum, colon or
small bowel injury, liver or spleen laceration, intra or retroperi-
toneal hemorrhage. None of these complications seen as major
complications developed in our cases. Complications follow-
ing the procedure are peristomal pain, wound infection (which
may require catheter removal), aspiration and diarrhea. These
are seen as major complications and most common ones are
wound infections and catheter leakage. In our study, infection is
the most common complication. In our study 2 (2.1%) patients
had leakage from the side of the tube and 8 (8.2%) patients had
local wound infection which was controlled by simple antibiotic
treatment.

A prospective study of antibiotic prophylaxis revealed 33.6%
of peristomal infections occurred when no prophylaxis was per-
formed [11]. We applied antibiotic prophylaxis with 2 g Cefazo-
lin 2 hours before the procedure to each patient who did not re-
ceive antibiotic treatment in the clinic. In patients with leaking,
the edge of the PEG catheter was fixed with a suture and after
the procedure leakage stopped in both patients.
Anthropometric measurements are often used to assess nutri-
tional status. For this purpose, absolute weight (body weight)
and BMI are the most commonly used measures. Due to osteo-
porosis-related short stature in the elderly, it can lead to high
BMI results even in patients whose weight is below normal [12,
13]. It is also very difficult to measure height and weight in
elderly and bedridden patients. For these reasons, other mea-
sures that can give more accurate results in the elderly are; arm
circumference, thigh circumference and triceps skin thickness
(subjective and high error margin) are used. Measurement of
the thigh circumference is a more sensitive and valid method
of measurement of muscle mass than the circumference of the
arm. The reason is that it points to change in the lean muscle
mass and the decrease in activity with age [14]. We evaluated
arm and thigh circumference measurements in our patients,
which are more objective indicators. The measurement of tri-
ceps skin thickness was not made because of high error margin
and subjective. Arm and thigh circumference values of our pa-
tients at the time of PEG insertion and at 3 and 6 months were
compared based on the baseline and initial values. Although
there was an increase in the baseline value and the 6th month
value, it was not statistically significant. According to these re-
sults, we think that we can not protect our patient’s muscle
mass and we can not provide enough calories and protein sup-
port. However, considering that the majority of our patients
were bedridden, we evaluated our bedridden and non-bedrid-
den patients separately. In the bedridden group, 1500 kcal, 60
grams of protein, 50 grams of fat were given daily. In the non-
bedridden group 2000 kcal, 80 grams of protein and 68 grams
of fat was provided.

Perhaps this nutritional insufficiency may be overlooked since
patients with PEGs are in fact a group of patients with very

limited activity and often only able to maintain their vital func-
tions. However, sufficient protein support in the elderly in the
geriatric group prolongs life and provides cognitive function
stability.

Serum protein levels are also significant in evaluating nutri-
tional status. An ideal protein indicator is required to have a
short half-life, be rapidly affected by the protein deficiency in
the diet, resulting in a decrease in blood levels, a low reserve,
a rapid synthesis, a very stable metabolic rate, and sensitivity
to protein and energy restriction only [14]. We are deprived of
the indicators that contain all these ideal conditions. Protein
markers commonly used in clinical chemistry are total protein,
albumin, transferrin, prealbumin and retinol-binding protein.
Albumin is a complex, high molecular weighted protein produced
in the liver. Due to its long half-life (18-21 days) the deposition
of albumin deposits may be about 2 weeks. It is often used in
nutritional assessment as it can be easily and widely measured.
Decreased albumin levels have been shown to be associated
with increased morbidity and mortality in hospitalized patients.
For this reason, it is frequently used as a prognostic indicator.
Although the albumin is referred to as an indicator of nutritional
assessment, there are serious doubts about its sensitivity. Se-
rum albumin level does not response to or respond poorly to
nutritional support in sepsis or stress. If there is no significant
stress effect on the presence of protein malnutrition, nutri-
tional support may provide rapid response. However, hypoal-
buminemia is not specific for malnutrition and can be observed
in many diseases in inflammatory conditions, independent of
nutritional status. In the elderly living in their own community
hypoalbuminemia may be indicative of protein energy malnutri-
tion. However, changes in serum protein levels in the elderly in
the hospital are thought to be indicative of acute-phase reac-
tion and inflammation other than malnutrition. The decrease
in serum albumin level is also seen in congestive heart failure
or in renal diseases with increased plasma volume. In addition,
advanced liver failure, enteropathy leading to protein loss and
advanced renal failure causes severe albumin loss, limiting the
use of albumin in the evaluation of malnutrition [15]. Given this
situation, we also did not include patients with enteropathy, in-
fection or malignancy, advanced heart failure and renal insuf-
ficiency within the patient group of choice. In our study, we did
our follow-ups at 3rd and 6th months to exceed the least 2
weeks required to fill the deposits, due to the long half-life of
albumin, eliminates the limitations of the albumin use.

In the follow-up of our patients, liver or chronic kidney disease
did not occur. There was no statistically significant change in
our patient’s baseline total protein, albumin and prealbumin val-
ues measured on the first day of PEG insertion compared to the
3rd and 6th months (p> 0.05). Our patients were malnourished
as of the first day but serum albumin and prealbumin values
were not changed after nutritional support. Nutritional support
does not provide for laboratory improvement that’s why we
need to give a higher calorie and protein supplement.

In conclusion, PEG is a reliable feeding method that can be ap-
plied in a short time and provide long-term and optimal nutri-
tional support in cases that can not be fed orally for various
reasons. Daily intake of sufficient calories and protein is espe-
cially important during childhood and geriatric age. It is difficult
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to detect nutritional deficiency in the elderly. There is no gold
standard method for clinical evaluation, so it is not ideal to use
single measurements. It should not be forgotten that early de-
tection of malnutrition will ensure successful intervention. Daily
food supplementation is often inadequate in the elderly. It is
recommended to carry out researches to develop nutritional as-
sessment tools to detect specific malnutrition risks on elderly
individuals.
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Oz

Amag: Vankomisin direncli enterok (VDE), hastane kaynakli ve yogun bakim
hastalariyla iligkili bir mikroorganizmadir. Bu calismanin amaci, yenidogan
yogun bakim (nitesinde, VDE kolonizasyonuna etki eden risk faktorlerini,
salgini kontrol etmeye yonelik énlemleri ve VDE kolonizasyonunda Lactoba-
cillus reuteri’nin etkisini incelemektir. Gereg ve Yontem: Calisma Aralik 2012-
Haziran 2013 arasinda 39 vaka ve 78 kontrol ile yapilan bir vaka-kontrol
calismasiydi. Calismada birincil olarak, VDE kolonizasyonuna etki eden risk
faktorlerinin belirlenmesi hedeflendi. ikincil amag da VDE eliminasyonunda
Lactobacillus reuteri'nin etkisini belirlemekti. Bulgular: ikiyiiz yetmis iki yeni-
doganin 39'u (%714.3) VDE ile kolonize idi. Cok degiskenli analizlere gére VDE
kolonizasyonu icin risk faktorleri gebelik yasi, ortak ultrasonografi kullanimi
ve metisilin direncli antistafilokokal antibiotik kullanimi olarak bulunmustur.
VDE pozitif olan hastalarin 26’si Lactobacillus reuteri aldi. 26 hastanin 11’i
(%42.3) probiyotik kullanimindan sonra negatiflesti. VDE'nin negatiflesme
siresi 9.61 + 5.53 giin idi. Tartisma: Vankomisin direncli enterokok koloni-
zasyonunda, diisiik gebelik haftasi, ultrasonografi cihazinin ortak kullanilmasi
ve metisilin direncli antistafilokokal ila¢ kullanimi bagimsiz risk faktérleri idi.
Unite icinde yayilimi engellemek icin etkin enfeksiyon kontrol programi uygu-
lanmalidir. VDE kolonizasyonunda probiotiklerin etkinligini belirlemek icin ise
ileri randomize kontrollii calismalara ihtiyac vardir.
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Abstract

Aim: Vancomycin-resistant enterococcus (VRE) is a concerning microorgan-
ism among hospitalized and intensive care patients. The aim of this study
was to report the outbreak characteristics, the risk factors, and the outbreak
control of VRE colonization in a neonatal intensive care unit and the effect of
Lactobacillus reuteri on VRE colonization. Material and Method: Thirty- nine
cases and seventy-eight controls were included in the case-control study be-
tween December 2012- June 2013. The primary outcome variable was the
risk factors of VRE colonization. The secondary outcome was the effect of
Lactobacillus reuteri on elimination of VRE. Results: Of 272 neonates, 39
(14.3%) were colonized with VRE. Multivariate analysis suggested that ges-
tational age, shared use of ultrasonography, and receiving anti-methicillin
resistant staphylococcus aureus drugs were the risk factors of VRE colo-
nization. Twenty-six of the 39 VRE positive patients received Lactobacillus
reuteri. Eleven (42.3%) of 26 patients became negative after the use of
probiotics. The clearance time of VRE was 9.61 + 5.53 days. Discussion:
Low gestational age, shared ultrasonography, and anti- methicillin resistant
staphylococcus aureus drug exposure are major independent risk factors for
VRE colonization. An effective infection control programme should be imple-
mented. To determine the effectiveness of probiotics in VRE colonization,
further randomized controlled trials must be conducted.
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Introduction

Vancomycin-resistant enterococcus (VRE) is a concerning mi-
croorganism among hospitalized and intensive care patients.
The US Centers for Disease Control and Prevention reported
VRE as having a 28.5% prevalence rate in intensive care units
[1]. Morbidity, mortality, and hospital costs are increased due
to VRE infections. The patients who are exposed to healthcare
settings have an increased risk of VRE. It is already known that
VRE transmission occurs primarily by ward staff members [2].
There have been inadequate studies about outbreaks of VRE
in neonatal intensive care units (NICU). We described here out-
break characteristics, the risk factors for VRE colonization, and
the outbreak control of VRE colonization in the NICU. We also
evaluated the effect of Lactobacillus reuteri (L.reuteri) to elimi-
nate the VRE colonization.

Material and Method

This was a retrospective, case-control study of VRE coloniza-
tion at a university hospital in Istanbul, Turkey, a referral hospi-
tal providing tertiary care in NICU. Approximately 500 patients
are admitted to the NICU annually.

Population

Records were obtained from the database of NICU patients for
December 2012 through June 2013. The surveillance for VRE in
NICU was started in December 2012 after the detection of the
first patient colonized with VRE in urine culture.

Case definition

The index case was admitted from the emergency room and
was born in a private hospital. He was 12 days old on admission
and hospitalized for insufficient breastfeeding. He had also the
phenotype of Down syndrome. VRE was detected in the urine
culture which was taken on admission. Subsequently VRE sur-
veillance was started by the Infection Control Section in the
NICU. Rectal swabs were obtained from every baby on admis-
sion to the NICU and every Monday during the hospitalization
period.

Case-control study

Based on the finding of the first VRE colonized case, a case-
control study was initiated. Thirty-nine patients who had VRE
colonization were enrolled into the study. Seventy-eight con-
trols were randomly matched 1:2 from the NICU admission list
during the same surveillance time. The controls consisted of
patients whose rectal swabs were negative of VRE.

This study had two steps. First, we evaluated the risk factors
of VRE colonization and second, we explored the effect of L.
reuteri on elimination of VRE. The patients received L. reuteri
after informed consent was obtained from the parents. We
wanted to give a probiotic (L. reuteri) to all babies who were
colonized with VRE but some parents refused the use of L. re-
uteri. Therefore, 26 of 39 patients received L. reuteri with a
dose of 5 drops/day (108 cfu) after the detection of VRE until a
negative result was seen.

During the study period, surface cultures from the incubators,
infusion pumps, ventilators, and computer keyboards were ob-
tained but we could not detect VRE in the environmental spaces.

Outbreak control measures

We have revised the methods of infection control as follows:

a. The staff were re-educated on hand hygiene.

b. The nursing staff were assigned to different nurse groups ac-
cording to the babies who were VRE negative and VRE positive.
c. The babies who had VRE positive swabs were housed in the
same room (isolation precaution).

d. All the staff who took care of these babies used gloves and
gowns.

e. Extensive cleaning of the environmental surfaces was done
throughout the outbreak with Minudes (Ecolab GmbH &Co.
OHG) and Cavicide TM.

f. The rounds started from the babies whose swabs were nega-
tive of VRE.

g. Shared medical equipment was disinfected before being
brought into the NICU.

h. Plastic bags were used to cover the ultrasonography (USG)
probes.

i. Each incubator had its own equipment, such as a stethoscope
and hand disinfectant.

Microbiology

Rectal swabs for VRE cultures were first inoculated onto 5%
sheep-blood agar and VRE chrome agar (Salubris, Inc., Istanbul,
Turkey) for 18-24 hours. Following 24 hours of incubation, a
definite spot of growth or more than one colony indicates that
the Enterococci may be a VRE. The catalase test was used and
if the sample was catalase negative, L-pyrolidonyl beta naph-
thylamid (PYR) was done. Identification (E. faecalis/ E. faecium)
was confirmed by the Vitek®2 (Biomeriux, France) fully auto-
mated microbiological system. Susceptibility testing was done
by the same system.

Statistical analysis

Data were entered into a database using SPSS 10.0 for Win-
dows (SPSS Inc, Chicago, USA). The X2 test and the indepen-
dent samples t-test were used for categorical and continuous
variables, respectively. Odds ratios (OR) and their 95% confi-
dence intervals (Cl) were calculated. A stepwise multivariate
logistic regression was conducted to examine the association
of risk factors controlling potential confounders. The logistic
model included all variables for which a p value of <0.05 was
obtained in the multivariate analysis. A p value of <0.05 was
considered significant.

Results: In a retrospective approach, 272 neonates were identi-
fied in the surveillance population, of whom 39 (14.3%) were
colonized with VRE. The duration of VRE colonization was
14.5+24.69 (min 0-max 150) days.

The main epidemiological characteristics of cases and controls
are shown in Table 1. The mean gestational ages and weights
of cases were lower than in the controls (p<0.001).
Multivariate analysis suggested that gestational age, use of
shared USG, and receiving anti-methicillin-resistant staphylo-
coccus aureus (MRSA) drugs (vancomycin-teicoplanin) were the
risk factors of VRE colonization in the NICU (Table 2).
Twenty-six of the 39 VRE positive patients received L. reuteri.
Eleven (42.3%) of 26 patients became negative after the use
of probiotics. The clearance time of VRE was 9.61 + 5.53 (min
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5-max 26) days. Only two (15.4%) of 13 patients who did not
receive L. reuteri had clearance of VRE. There was no VRE infec-
tion during the surveillance period. All VRE were identified as E.
faecium. Molecular tests could not be done to show the clonal
relationship due to financial difficulties.

Table 1. Characteristics of case and control patients

Feature Cases (n=39) Controls (n=78) p value
Sex, male 24 51 0.68
Gestational age, weeks, 34.18+3.82 37.65+2.02 <0.001
mean+SD

Gestational weight, g, 2172.18+891.97 3057.77+672.22  0.0001
mean+SD  Range, g (510-3900) (1840-4440)

Born in study hospital 35 59 0.07
Delivery mode, C/S 29 43 0.04
Respiratory distress, 17 6 0.0001
Mechanical ventilation

TPN, duration, days (median) 14.42+9.70 492+320 0.002
Nasogastric tube,n 22 11 0.0001
USG, n 34 28 0.0001
Central lines (CVC, UVQ) 12 6 0.002
Antimicrobial agents

Vancomycin,n 10 0 0.0001
Teicoplanin,n 5 1 0.008
Meropenem,n 17 3 0.0001
Ampicillin,n 24 29 0.01
Duration of hospitalization 27.02+30.51 5.42+4.18 0.0001

p<0. 05 is statistically significant

Table 2. Multivariate odds ratios of potential risk factors for VRE colonization

OR ( 95%Cl) P

Risk factors

Gestational age 0.78 (0.62-0.97) 0.027
Anti-MRSA drug 9.17 (1.01=83.06) 0.049
usG 4.43 (1.35-14.47) 0.014

p<0.05 is statistically significant

Subtitles:

C/S: Cesarean section

CVC: Central venous catheter

MRSA: Methicillin-resistant staphylococcus aureus
USG: Ultrasonography

UVC: Umbilical venous catheter

TPN: Total parenteral nutrition

VRE: Vancomycin- resistant enterococcus

Discussion

Our study demonstrated that gestational age, anti-MRSA drug
exposure, and the use of shared USG are major independent
risk factors for VRE colonization. We could not determine the
effect of L. reuteri on clearance of VRE statistically, but the
clearance was much higher in babies who received L. reuteri.
The colonization rate of VRE was 14.3% in our NICU during
the seven month period. The data about the colonization rate
of VRE in NICUs in Turkey is limited. A study by Akturk et al.
reported it as 12% [3].

Intrahospital transfer, hemodialysis, receiving antimicrobial
drugs, and malignancies have been reported as risk factors for
VRE colonization. Low birth weight was previously reported as
a risk factor for VRE colonization in the literature [1-4-5-6]. Ta-
pering off vancomycin use was also mentioned as an important
factor to keep an outbreak of VRE under control. Prior use of

antimicrobial therapy, including vancomycin and cephalosporin,
has been shown to be associated with acquisition of VRE [5-7-
8)]. In a study by Askarian et al. [7], this factor was also signifi-
cant and increased the risk for VRE colonization 3-fold.

It was reported that VRE colonization is more frequently seen
in units where patients were hospitalized longer [3-5-9]. It is
also seen more frequently in neonates requiring prolonged me-
chanical ventilation, use of vascular catheters, prolonged to-
tal parenteral nutrition, prolonged duration of hospitalization,
and frequent exposure to antibiotics, especially anti-MRSA [3].
Askarian et al. [7], mentioned that all VRE positive patients were
VRE negative on admission and 80% of these patients were
colonized early in the first week of hospitalization.

Shared personnel and/or medical equipment may be respon-
sible for the transmission of VRE [10]. It has been reported that
ultrasound nebulizer use increased VRE colonization [11]. Rapid
spread of VRE can be seen among neonates in NICUs [10]. Staff
should be further educated to improve standard precautions and
contact precautions and the appropriate selection of antibiotics
should be promoted to avoid the spread of VRE in the hospital
environment [5-8-10-11]. Strict infection control measures can
decrease the rate of VRE colonization among neonates.
Therapeutic options for VRE infections are limited. Oral baci-
tracin with or without gentamycin was ineffective for the clear-
ance of VRE [12]. It is important to consider that colonized
babies have a large occult reservoir for transmission of VRE
[3-13]. Surveillance studies could prevent the development of
such a reservoir. In many reports it was mentioned that contact
isolation, cohorting of patients, and strict and proper decon-
tamination of surfaces may control the transmission of VRE
[3-12-14].

Probiotics are the agents that have been used in several stud-
ies to improve the intestinal microbial balance [15]. There is
no conclusive evidence about the effect of probiotics in eradi-
cating or preventing VRE. There are few studies in which pro-
biotics were used in VRE colonized patients; also, the proper
dose of probiotics has not been researched in any study [16]. In
our study, the sample is small so the statistical analysis is not
significant. To evaluate the effectiveness of L. reuteri in elimi-
nation of VRE, large, prospective studies are needed. Also, the
effective dose of probiotics should be investigated.

The present study has some limitations. First, it is a retrospec-
tive study; however, we matched the patients well according
to the surveillance period. Second, the number of cases who
received L. reuteri was small. If the number of cases had been
higher, a significant effect of L. reuteri treatment may have
been determined. Third, while the study was retrospective we
could not research the effective dose of L. reuteri due to infant’s
weight or use of antibiotics.

There is an urgent need to restrict the unjustified use of anti-
MRSA drugs as much as possible. Just as important, transmis-
sion of VRE is the best indicator for measuring the compliance
with hand hygiene protocols and also for decontamination of
environment. We have to evaluate the most effective infection
control programs for stopping the spread of VRE in the NICU
and the hospital.
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Oz

Amag: Kardiyovaskiiler hastaliklarin gelisiminde apoptozun 6nemi vurgulan-
maktadir. Caspase cleaved cytokeratin 18 (M30) apoptotik hiicre 6lumii sira-
sinda salinan bir biyobelirtectir. Bu calismada M30’un kalp yetmezligi hasta-
larindaki diizeyinin belirlenmesi ve M30’un asimetrik dimetilarjinin (ADMA) ile
olan korelasyonun degerlendirilmesi amaclanmistir. Gereg ve Yontem: Calis-
maya 30 kalp yetmezligi hastasi ve 30 saglikli kontrol dahil edildi ve calisma
populasyonundaki bireylerin serum M30 ve ADMA diizeyleri 6lcildi. Bulgu-
lar: Hastalardaki M30 (p=0.01) ve ADMA (p = 0.012) diizeyleri saghkli kontrol
grubundan daha yuksek bulundu. Hastalarda M30 konsantrasyonu ile ADMA
diizeyi arasinda pozitif korelasyon saptandi (p < 0.001, r= 0.627) ancak M30
diizeyi ile N terminal pro brain natriuretic peptide (NT-pro-BNP) dizeyi ara-
sinda herhangi korelasyon saptanmad. Tartisma: Calismamizdan elde edilen
bulgular kalp yetmezligi hastalarinda M30’un apoptotik serum biyobelirteci
olabilecegini gostermektedir. Ayrica hastalarda artan ADMA diizeyinin akti-
ve ettigi apoptotik kaskadin kalp yetmezliginin olusum mekanizmasinda rol
oynadigi dusiinilmektedir.

Anahtar Kelimeler
Asimetrik Dimetilarjinin; M30; Sitokereatin-18 Peptid; Kalp Yetmezligi; Apop-
toz

Abstract

Aim: Apoptosis has been implicated in the development of various cardio-
vascular diseases. Caspase-cleaved cytokeratin 18 (M30) is released during
apoptotic cell death. The concentrations of M30 and the correlation with
asymmetric dimethylarginine (ADMA) in heart failure (HF) are not known. The
objectives of this study were to determine the possible association between
M30 and ADMA and the potential use of M30 as an apoptotic marker in pa-
tients with HF. Material and Method: In this study M30 and ADMA concentra-
tions were evaluated in 30 patients with heart failure and 30 healthy control
subjects. Results: Increased M30 (p=0.01) and ADMA (p = 0.012) concentra-
tions were found in the patients and a positive correlation was determined
between ADMA and M30 in the patient group (p < 0.001, r= 0.627). No corre-
lation was determined between M30, N terminal pro brain natriuretic peptide
(NT-pro-BNP), and ejection fraction. Discussion: These results demonstrate
that M30 can be used as a novel apoptotic serum marker in patients with
heart failure. The apoptotic cascade activated by increased ADMA concen-
trations can be considered to contribute to the molecular mechanism of HF.

Keywords
Asymmetric Dimethylarginine; M30; Cytokeratin-18 Peptide; Heart Failure;
Apoptosis

DOI: 10.4328/JCAM.4992

Received: 23.03.2017 Accepted: 07.05.2017 Printed: 01.12.2017

J Clin Anal Med 2017;8(suppl 4): 280-3

Corresponding Author: Halef Okan Dogan, Biyokimya Laboratuvari, CumhuriyetUniversitesi Tip Fakiiltesi Hastanesi, Sivas, Merkez, Tiirkiye.

T.: +90 3462191010 E-Mai: halefokan@gmail.com

280 | Journal of Clinical and Analytical Medicine



Heart failure, adma and M30

Introduction

Cardiovascular diseases are the leading cause of death in de-
veloping countries [1]. Heart failure (HF) is a systemic disease in
which the heart cannot pump enough blood to meet the body’s
requirement [2]. The prevalence of the disease is on the rise,
with approximately two million new cases of HF diagnosed per
year worldwide [3]. Different pathophysiological mechanisms
such as oxidative stress, neurohormonal changes, and inflam-
matory activation lead to myocyte death by promoting apopto-
sis, necrosis, and autophagic cell death in HF [4,5]. Cytokeratin
18 (CK-18) is an intermediate filament of epithelial cells. CK 18
fragments such as caspase cleaved cytokeratin 18 (M30) are
released into the extracellular space due to caspase digestion
during apoptosis and serve as markers of apoptosis [6]. The
elevation of plasma M30 level is involved in different diseases
including colon cancer [7], sepsis [8], and chronic hepatitis B [9].
To the best of our knowledge, no previous study has investi-
gated the changes of M30 concentrations in heart failure.
Asymmetric dimethylarginine (ADMA) is one of three circulating
endogenous analogues of L-arginine derived by methylation of
arginine residues catalyzed by a family of proteins known as
protein arginine methyltransferases [10]. ADMA is an endog-
enous competitive inhibitor of NO synthase and is eliminated
from the body by a combination of renal excretion and metabo-
lism by the dimethylarginine dimethylaminohydrolase (DDAH)
enzymes [10,11]. Increased levels of ADMA have been found to
be associated with atherosclerosis [12], coronary artery disease
[9], peripheral arterial occlusive disease, hypertension [13], and
HF [14]. However, the role of ADMA in heart failure has not been
well investigated.

The hypothesis of our study is that increased serum ADMA con-
centrations may trigger the apoptotic process in HF. Therefore,
an assessment was made of the ADMA and M30 concentrations
and the possible association between these biomarkers in pa-
tients with HF. The potential use of M30 as an apoptotic marker
in patients with HF was also investigated. This study provided
an important opportunity to advance the understanding of the
role of ADMA in HF.

Material and Method

Patients and controls

The study included 30 consecutive patients [17 males and 13
females; mean age: 68 + 12 years (range, 24-83 years)] with
chronic HF with reduced ejection fraction (HFrEF) who were
hospitalized for acute decompensated HF and 30 healthy con-
trol subjects [10 males and 20 females; mean age: 65 + 13
years (range, 28-78 years)]. HF had been diagnosed in the pa-
tients group at least 12 months previously. Data was collected
from the patients’ records in the Cumhuriyet University Medi-
cal Faculty Hospital laboratory information system, including
age, gender, levels of CK-MB, triglyceride (TG), total cholesterol
(TCHOL), high density lipoprotein cholesterol (HDL-C), low den-
sity lipoprotein cholesterol (LDL-C), N terminal pro brain natri-
uretic peptide (NT-pro-BNP), prothrombin time (PT), activated
partial thrombin time (aPTT), and international normalized ratio
(INR). These laboratory values were taken within the admission
period. Patients with moderate to severe aortic stenosis, an-
ticipated cardiac transplantation, chronic dialysis, malignancy,

high-output HF, age <18 years, or concomitant use of an in-
vestigational product or device were excluded from study. For
the control group, the exclusion criteria included clinical suspi-
cion of infections (body temperature out of the range 36°C -
38 °C, heart rate > 90 bpm, respiratory rate > 20/minute, white
blood count > 12 x 103 mcL or < 4 x 103 mcL), presence of
abnormal ejection fraction, liver disease, kidney disease, rheu-
matic disease, malignancy, pregnancy, and smoking. The HF pa-
tients were referred by physicians from Cumhuriyet University
Medical Faculty, Department of Cardiology. Overnight fasting
blood samples were collected from all participants into red top
tubes (Becton Dickinson, UK) during the admission. The serum
samples were allowed to clot before centrifugation. After cen-
trifugation at 4°C for 15 minutes at 3500 rpm, the serum was
aliquoted and immediately frozen at -20°C. The study protocol
was approved by the Ethics Committee of Cumhuriyet Univer-
sity Medical Faculty (Approval number: 2016-04/06).

Biochemical analysis

Caspase cleaved cytokeratin 18 and ADMA concentrations
were determined using commercially available ELISA kits. The
Complete Blood Count analysis was performed using a hema-
tology system (Mindray BC 6800, China). CK-MB, TG, TCHOL,
HDL-C, and LDL-C concentrations were determined by the en-
zymatic colorimetric method (Beckman Coulter AU5800, USA).
Serum NT-pro-BNP was measured using immunoassay (AQT90
flex Radiomater, Denmark). PT and aPTT concentrations were
determined using a coagulation system (ACL TOP 700, Italy).
Troponin | values were determined using immunochemical
method (Beckman Coulter AU5800, USA). Estimated glomeru-
lar filtration rate (eGFR) values were calculated according to
the Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI) formula.

Echocardiographic examination

Echocardiographic examinations were performed by experi-
enced operators. Patients were imaged in the left lateral de-
cubitus position with commercially available systems (Vivid
systems, GE Healthcare, Wauwatosa, USA). Left ventricular
dimensions, volumes, and ejection fraction (EF) [by modified
Simpson’s method] were measured according to the European
Association of Echocardiography (EAE)/American Society of
Echocardiography (ASE) recommendations [15]. LV diastolic
functions were evaluated according to EAE/ASE standards [16].
The diagnoses of HFrEF were made according to guidelines
[17].

Statistical analysis

Sample size was determined as 30 observations for each group,
based on a=0.05and B=0.10. The power of the actual per-
formed test was calculated as 90%. Analyses were conducted
using PASS 11.0 (Power Analysis Statistical System) software.
The Shapiro-Wilk test was used to determine the distribution
characteristics of the variables. The Student t test and Mann-
Whitney U test were applied to compare the differences of the
parametric and nonparametric variables between the groups,
respectively. Spearman correlation coefficients were calculated
to evaluate the relationship between M30, ADMA, NT-pro BNP,
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ejection fraction (EF), white blood cell count, eGFR, and cre-
atinine. The results were expressed as mean + SD and median
(25th - 75th percentile). A value of p < 0.05 was considered
statistically significant.

Results

A summary of the laboratory parameters of the patient and
control groups is shown in Table 1. Mean NT-pro BNP, tropo-
nin I, and CK-MB levels were 2110 (1088.75 - 8095.50) pg/
mL, 0.03 (0.01-0.04) ng/mL, and 18.30 (6.67 - 24.25) U/L in
the patient group, respectively. The eGFR values were <60 ml/
min/1,73 m2 in 9 patients. The median M30 levels were 178.42
(147.2400 to 222.15) and 236.84 (185.78 - 278.51) IU/L in the
control and patient groups, respectively (p = 0.01). The median
ADMA levels were 14.72 + 4.67 and 20.03 + 10.23 pg/L in the
control and patient groups, respectively (p = 0.012). The results
were given within a 95% confidence interval (Cl). A positive cor-
relation was determined between M30 and ADMA in the patient
group (p < 0.001, r= 0.627) (Figure 1). No statistically signifi-
cant correlation was determined between M30, creatinine (p
=0.327,r = - 0.18), eGFR (p = 0.851, r = - 0.03), NT-pro-BNP
(p= 0.404, r= 0.157), troponin | (p = 0.638, r = 0.241), WBC (p =
0.805, r = 0.04), and ejection fraction (EF) (p= 0.861, r= 0.032).
No statistically significant correlation was determined between
ADMA, creatinine (p = 0.710, r = -0.07), WBC (p = 0.690, r =
0.07), EF (p = 0.144, r= 0.322), eGFR (p = 0.780, r = -0.053),
NT- pro-BNP (p = 0.775, r = -0.054), and troponin | (p = 0.341,
r = 0.064) in patients. The clinical features of the patients are
given in Table 2.

Discussion

Recent evidence suggests that apoptosis is involved at multiple
points in HF, although the molecular biology and biochemistry
of the apoptotic death machinery are far from being completely
resolved in HF [5]. In this study, M30 concentrations were found
to be higher in patients than in the healthy control group. There

Table 1. Laboratory parameters of patients and controls

Characteristics Patients (n: 30) Control (n:30) P value
AST (IU/L) 25.68 +9.79 2397 +5.94 0.556
ALT (IU/L) 22 + 1426 2297 + 14.02 0.360
HDL-C (mg/dL) 34.72 +10.16 44.89 + 9.34 < 0.001
LDL-C (mg/dL) 96.66 + 32.21 86.20 + 15.15 0.116
TCHOL (mg/dL) 157.10 + 49.50 140.55 + 20.82 0.100
TG (mg/dL) 108.60 + 49.17 99.55 + 40.58 0.445
eGFR (ml/min/1,73 m2) 73.41 + 30.49 99 + 9.57 0.014
Creatinine (mg/dL) 1.08 + 0.85 093 +0.17 0.457
PT (sec) 11.78 + 0.69 11.3+0.32 0.392
aPTT (sec) 29 + 2.81 31+£1.25 0.283
INR 1.02 + 0.5 1.03 +0.2 0.427
Na (mEq/L) 134.50 + 4.50 136 +2 0.642
K (mEq/L) 3.79 + 0.65 4.07 + 0.30 0.846
WBC (10° mcL) 7.70 + 1.65 810+ 15 0.153

aPTT: activated partial thromboplastin time, ALT: Alanin aminotransferase, AST:
Aspartat aminotransferase, HDL-C: High density lipoprotein cholesterol, INR:
International normalized ratio, K: Potassium, LDL-C: Low density lipoprotein
cholesterol, Na: Sodium, PT: prothrombin time, TCHOL: total cholesterol, TG:
Triglyceride TSH: Thyroid stimulant hormone, WBC: White blood cell. Results
were given as mean + SD and with 95% confidence intervals.

Figure 1. A scatterplot matrix with Pearson correlation to demonstrate the as-
sociation between M30 and ADMA

Table 2. Clinical features of heart failure patients (n=30)

Clinical features Values
NYHA functional class IlI/IV 24/6
Diabetes mellitus (yes/no) 11/19
Hypertension (yes/no) 22/8
Hyperlipidemia (yes/no) 6/24
Obesity (yes/no) 11/19
COPD (yes/no) 7/23
CEID (yes/no) 9/21
Chronic kidney disease (yes/no) 6/24
Ischemic/non-ischemic etiology 12/18
SPAP (mm/Hg) 39+16
EF (%) 27 +3
Concomitant right ventricular systolic dysfunction (yes/no) 10/20

EF: Ejection fraction, CEID: Cardiac implantable electrical devices, COPD:
Chronic obstructive pulmonary disease, SPAP: Systolic pulmonary artery
pressure, TR: Tricuspid regurgitation, NYHA: New York Heart Association

have been few studies conducted on the concentrations of M30
in cardiovascular disease [18-19]. It has been revealed that car-
diac lipofuscin-laden lysosomes obtained from patients with
ischemic, congestive, and hypertrophic cardiomyopathy contain
M30 [19]. Adlbrecht et al. [18] reported elevated levels of M30
in patients with acute myocardial infarction. Recent evidence
has suggested that caspases, which are a group of cysteine
proteases, play a crucial role in the apoptosis of myocyte and
the formation of M30 and thereby have a crucial role in HF
[20,21]. In previous research of sheep fitted with variable aortic
constriction devices, it was indicated that activated cardiomyo-
cyte caspase enzymes play an important role during the transi-
tion to heart failure [20]. Merkle et al. [21] demonstrated the
upregulation of myocardial caspase-1 in a murine heart failure
model. In a study by Narula J et al. [22], increased caspase 3 ac-
tivation was reported in patients with heart failure. The reason
for increased M30 concentrations can be assumed to be associ-
ated with increased caspases activation. M30 can therefore be
considered a biomarker in the monitoring of myocardial dam-
age associated with apoptosis in patients with heart failure.

In the present study, no associations were found between the
concentrations of NT-pro-BNP, EF, troponin I, and M30. Natri-
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uretic peptides including BNP and NT-pro-BNP, an amino-ter-
minal propeptide equivalent to BNP, are reliable biomarkers for
the diagnosis, prognosis determination, and treatment of heart
failure [23]. From the results of the current study, it was con-
cluded that M30 may not be used for the diagnosis and prog-
nosis determination of HF as there was no correlation between
M30 and NT-pro-BNP and EF. However, caution must be applied
in the evaluation of this conclusion because of the low sample
size. Further studies are required with larger sample sizes to
evaluate the diagnostic performance of M30 in patients with
HF.

Although an association has been reported in literature be-
tween ADMA concentrations and heart failure [14], the role of
ADMA has not been completely defined. The ADMA concentra-
tions were found to be higher in the patients than in the control
group in the present study. Previous studies have reported el-
evated ADMA concentrations in patients with heart failure [24-
27]. The findings of the current study are in accordance with
these previous studies. A positive correlation between ADMA
and M30 concentrations was determined in the current study.
It is a well-known fact that there is an association between
ADMA and apoptosis. Different molecular mechanisms such as
the p38MAPK-dependent signaling pathway, accumulation of
cytochrome ¢, and activation of endoplasmic reticulum stress
have been described in ADMA-related apoptotic processes in
different conditions [22,28,29]. The current study results sug-
gest that increased concentrations of ADMA trigger the cas-
pases activation in HF. Small sample size was major limitation
of our study.

In conclusion, M30 can be used as an apoptotic serum marker in
patients with heart failure. In addition, the activated apoptotic
cascade caused by increased ADMA concentrations can con-
tribute to the molecular mechanism of the formation and pro-
gression of HF. Therefore, further studies are warranted with
respect to the potential therapeutic utility of the regulating
of ADMA concentrations and caspase inhibition with potential
DDAH activity and caspase inhibitors and its improved delivery
system to the heart in patients with HF.
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Amag: Calismada, Hane Halki Besine Ulasilabilirlik Olcegi-Kisa Formu'nun
Turkge strimunin kiltirel uyumu ile birlikte gegerlilik ve giivenilirlik calis-
masini yapmak ve Mevsimlik Tarim iscilerinin besine ulasabilme sorununun
boyutunu yerle halkla karsilastirmak amaclandi. Gere¢ ve Yontem: Calisma,
2012 yili tarim mevsiminde yiiriitiilen metodolojik bir arastirmadir. Calisma
grubu, Eskisehir ili Mevsimlik Tarim iscilerinden ve onlarin yasadigi kamp
bolgelerine en yakin kirsal bolgedeki yerlesik halktan olustu. Kullanilan an-
ket formunun birinci bolumu hane katilimcisinin sosyo-demografik 6zellikle-
rini, ikinci bélim ise Hane Halki Besine Ulasilabilirlik Olcegi-Kisa Formu'nu
icermekteydi. Calismada yapi gecerliligi icin acimlayici faktor analizi, ic 6l-
ciit gecerliligi icin Mevsimlik Tarim iscileri ile yerel halk karsilastirildi. Giive-
nilirlik analizleri icin madde toplam korelasyon ve Cronbach alpha katsayilari
hesaplandi. Bulgular: Acimlayici faktor analizi sonuclarina gére maddeler tek
faktor altinda toplanmakta olup, varyansin %68.38’ini aciklamaktadir. Mad-
delerin faktor yikleri 0.82 ila 0.90 arasinda degismekteydi. Toplam puanin
%27’lik alt ve ust gruplar arasinda fark anlamli olup (p<0.001), Mevsimlik Ta-
rim scileriin aldiklari puan yerel halkin puanindan daha yiiksekti (p<0.001).
Olcekte yer alan maddelerin madde-toplam korelasyon katsayilarinin 0.65 ile
0.84 arasinda degismekte olup ictutarlilik katsayisi 0.904 idi. Mevsimlik Ta-
rim iscilerinin hanelerinden %90.4ti besine ulasmada riskli iken yerlesik ola-
rak yasayan hanelerin %36.6'sinin besine ulasmada riskli oldugu saptandi
(p<0.001). Tartisma: Hane Halki Besine Ulasilabilirlik Olcegi-Kisa Formu'nun
Turkge uyarlamasi Tiirk toplumunda uygulanabilir, besine ulasmayi degerlen-
diren gegerli ve giivenilir bir 6lcektir. Mevsimlik Tarim iscilerinde besine ula-
silabilirlik 6nemli bir sorundur.

Anahtar Kelimeler
Hane Halki Besine Ulasilabilirlik Olcegi-Kisa Formu; Mevsimlik Tarim iscile-
ri; Gegerlilik

Abstract

Aim: This study aimed to assess the validity and reliability of the Turkish ver-
sion of the Household Food Security Survey Module-Short Form Scale with
cultural adaptation and to compare the size of the problem of food acces-
sibility of seasonal farmworkers with locals. Material and Method: This study
is a methodological research executed in the 2012 agricultural season. The
study group was composed of seasonal farmworkers in Eskisehir and resi-
dents located in rural areas next to the camp sites of seasonal farmworkers.
The first part of the survey included socio-demographic characteristics of
the household and the second part contained the Short Form of Household
Food Security Survey Module. Exploratory factor analysis was conducted
for construct validity and for internal criterion validity scores of seasonal
farmworkers and locals. For reliability analysis, item total correlation and
Cronbach alpha coefficients were measured. Results: Results of exploratory
factor analysis indicated that the items are collected under one factor and
explain 68.38% of the variance. Factor loadings of the items varied between
0.82 and 0.90. The difference between the upper and lower groups was sig-
nificant (p <0.001), and the score of seasonal farmworkers was higher than
that of the local population (p <0.001). The internal consistency coefficient
was 0.904. It was found that 90.4% of the households of seasonal farmwork-
ers were at risk of accessing food, while 36.6% of the local residents were
at risk of accessing food (p <0.001). Discussion: The Turkish version of the
Household Food Security Survey Module-Short Form is a valid and reliable
measure evaluating nutritional access that can be applied in Turkish society.
Food accessibility of seasonal farmworkers is a critical problem.
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Introduction

Food accessibility is defined as “convenient, accessible, and
affordable food for all people at all times” [1]. Food safety is
defined as accessibility of people to safe, adequate, and nutri-
tious food meeting nutritional requirements and food choices in
order for people to live active and healthy lives, and containing
three key elements related to availability [2,3]. Food accessibil-
ity, one of the basic elements of food safety, is a critical human
problem and its consequence is also an important public health
problem.

A report issued by the United States (US) Department of Agri-
culture found that 11.1% of households had risk of accessing
food. It was reported that in communities known as being at
risk, such as those of agricultural laborers, the risk of accessing
food is seven times higher than that of the normal population
[4]. The Global Food Insecurity report published by the World
Health Organization (WHO), World Food Program, and the In-
ternational Agricultural Development Fund reported that 870
million people (12.5% of the world population and 14.9% of the
population in developing countries) were undernourished and
could not reach the energy needed [5]. Nutritional deficiencies
and microelement deficiencies contribute significantly to the
global disease burden. In addition to the increased incidence
and severity of infectious diseases, deficiencies also play roles
in increasing chronic diseases, such as food insufficiency, obe-
sity, diabetes, and cardiovascular diseases. Consequently, they
increase the economic burden on the health system [6].

Many organizations and countries are striving to augment food
accessibility and prevent hunger. In order for these efforts to be
successful, there is a need to identify the groups experiencing
food accessibility and hunger problems. Seasonal Farmworkers
(SFW) ranks first in Turkey among risk groups with food acces-
sibility and hunger problems. SFW have food accessibility prob-
lems because of difficult working and living conditions.

A low cost easy-to-use measurement instrument to evaluate
food accessibility can be a guide for governments and orga-
nizations by demonstrating both where and how much of a
risk exists [7]. In this context, the U.S. Household Food Security
Survey Module (HFSSM) developed in the US in 1995 with 18
items, contains metrics for the availability of food to house-
holds [8]. In 1999, Blumberg et al. developed a shorter and fast-
er-to-administer form by selecting 6 items from these 18 items
[9]. The Household Food Security Survey Module- Short Form
(HFSSM-SF) assesses food security according to whether it is
accompanied by hunger or not.

In this study, since there is not yet a Turkish version of HFSSM-
SF, we primarily aimed to implement validity and reliability
research with cultural adapation and to evaluate the size of
the problem of SFW food security compared with that of local
residents.

Material and Method

Study Group

This study is a methodological research applied in the 2012
agricultural season that aimed to implement validity and reli-
ability analysis of the HFSSM-SF in Turkey. In order to imple-
ment the study, approval of the ethics commitee was obtained.
Verbal approvals of the participants were obtained. In addition,

necessary permissions were received from Provincial Public
Health Directorate, local administrative and health managers,
and informal managers of the SFW campground.

This study was executed with SFW settled in the rural region
of Eskisehir (located in the Central Anatolian Region of Turkey)
and local residents living in rural areas close to the camping
zones. SFW were camping and settling next to their working
areas. Tents were built on the ground and most were covered
with nylon or tarpaulins. Only 19% of the tents had electricity
accessibility. Many tents had no space for a kitchen, bedroom,
toilet, or bathroom. There was no water supply in the tents and
drinking water needed to be carried from a common tusk to the
tents. People living in tents were facing many health problems
due to their living conditions.

In line with the purpose of the study, since there were no re-
cords of SFW, 52 households from the largest camp site and
186 households from the nearest settlement half-rural area
(Alpu), totaling 238 households, were randomly selected and
included in the research. Field work of the study was conducted
by a research team and intern doctors. All the researchers took
theoretical training before the field study began. Each tent in
the camp site was considered a household and they were vis-
ited by researchers one by one. When the head of the household
was not in the tent, a person aged 18 or over was considered
as householder. After explaining the purpose of the study, the
questionnaire form was applied by the researchers using a
face-to-face interview technique. SFW who did not know Turk-
ish were interviewed via people they selected who knew Turk-
ish. Sampled participants from the Alpu district center were
also visited in their houses and the same questionnaire form
was applied through the face-to-face interview technique by
the same research group.

Data Collection Tools

The questionnaire used in the survey contained two parts. The
first part included socio-demographic characteristics of the
participants and the second part embodied HFSSM-SF. HFSSM-
SF consisted of 6 items questioning sufficiency of food intake
in the previous 12 months, attainment of balanced meals, and
occurrence of skipping meals despite being hungry because of
economic deficiency [9]. Participants were asked to answer the
questions from the options: ‘Often True’, ‘Sometimes True’,
‘Never True’, ‘Do not know’ or ‘Refused’ for items 1, 2 and 4 and
‘Yes’, ‘No’ or ‘| don't know’ for items 3, 5, and 6. If the partici-
pant marked ‘Often True’ for the items 1, 2, 4 and ‘Yes’ for the
items ‘3, 5, and 6’, it was scored 1 point and for other options
it was scored ‘0’. The score from the scale ranged from O to 6.
If the score was ‘0’ it was interpreted as ‘high food security’; if
the score was ‘1’, it was interpreted as ‘marginal food security
(there was a risk for accessibility to food)’; if the score was 2-4’
it was interpreted as ‘low food security (no access to food, but
this situation was not accompanied by hunger)’; and if the score
was ‘5-6’ it was interpreted as ‘very low food security (food was
not attainable and this was accompanied by moderate hunger)’.
Interpretations of the scores collected from the HFSSM-SF are
in Table 1.
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Table 1. Meaning of the scores taken from HHFSSM-SF
HHBUO-KF Score

Meaning

0 point High food security
1 point Marginal food security (there is risk to access food)
2-4 point Low food security (not accessing food but not accompanied
by hunger)
5-6 point Very low food security (not attaining food and accompanied
by moderate hunger)
Validity Analysis

In order to provide the language validity of the scale, first the
scale items were translated from English to Turkish, and later
by different people they were translated from Turkish to Eng-
lish again. In addition, linguistic and cultural adaptation was
ensured to avoid changes in meaning. In terms of scope valid-
ity, expert opinions were received from seven people and the
suggestions were incorporated into the revised form. Later, the
scale items were pre-tested with 15 people and all items ap-
peared to be clear and understandable.

In order to test construct concept validity, Exploratory Factor
Analysis (EFA) was implemented. In order to test the internal
criterion validity, by structuring the hypothesis that HFSSM-SF
scores of agricultural labors were higher than the resident lo-
cals, scores obtained from the scale were compared. Moreover,
the scores were ranked and observed as to whether there was
a difference between the medians of the highest three-tier slice
and the lowest three-tier slice.

Reliability Analysis

For reliability analysis of HFSSM-SF descriptive statistics of
the items and for total correlation coefficient, Pearson Mo-
ments Multiples were determined. Items with correlation co-
efficients higher than 0.20 were considered reliable. Cronbach
alpha coefficient was calculated in order to determine the in-
ternal consistency.

Evaluation of data

Data collected from the scale was evaluated via IBM SPSS
(version 20) package programme. Descriptive statistics were
utilized for demographic characteristics of the study group.
Suitability of the scores taken from HFSSM-SF to normal dis-
tribution was observed via Shapiro-Wilk Test. Non-parametric
tests were used because of the absence of normal dispersion.
In the comparison of the two groups, Mann Whitney U was used
for the quantitative data and Chi-square analysis was used for
the qualitative data.

Results

The study was executed with 238 households composed of 56
SFW and 186 locals. In the SFW group, the average age of the
people that provided information was higher than in the local
group. In addition, the average number of people and children
per household was higher in the SFW group. The general char-
acteristics of participant households are provided in Table 2.
Validity Analysis Results of HFSSM-SF

The construct validity of the HFSSM-SF was examined by EFA
method. Kaiser-Meyer-Olkin (KMO) coefficient was 0.837 and

Table 2. General Characteristics of participant Households

Properties SFW Local residents  Statistical Analysis
n=52 n=186 p

Age of the person

received information)  37.9 (10.4) 33.3(6.2) < 0.001

Avarage (SD)

Median (min-max) (2.0-18.0) (3.0-9.0)

Num.ber of}ch|ldren 6.0 2.0 <0001

Median (min-max) (1.0-13.0) (1.6-6.0)

Barlett’s Test was observed to be significant (X2 =1201.73,
p<0.001). The KMO coefficient and Barlett’sTest indicated that
the data and sample size was appropriate for the selected anal-
ysis. When the structure of the scale was examined using the
EFA method, only 1 factor was identified with an eigenvalue
higher than 1. The eigenvalue of this factor was 3.69 and ac-
counted for 68.38% of the variance. Factor loads ranged from
0.75 to 0.90. Factor loads are shown in Table 3.

Table 3. Factor loads of HHFSSM-SF, item total correlations and Cronbach
alpha coefficients when the item is removed

HHFSSM-SF Factor Item total Scale Cronbach

Loads Correlation Alpha Values when
the item is removed

Insufficiency of nutrition 0.90 0.77 0.88

intaken

Not accessing balanced meal 0.87 0.65 0.90

Reducing size of the meal 0.84 0.84 0.87

because of economic

inadequacy

Frequency of reducing size 0.82 0.79 0.88

of meal because of economic

inadequacy

Eating less because of 0.78 0.73 0.88

economic inadequacy)

Could not eat even he/she is 0.75 0.68 0.89

hungry because of economic

inadequacy

Explained variances: %68.38() Cronbach alfa:0.904

In order to assess the internal criterion validity of the scale,
scores of households from scale items were ranged from low to
high. The distribution was found to be significant (z = 11.476,
p <0.001), with 27% subgroup median (min-max) value O (0-0)
and 27% upper group mean value 5 (2-6).

The hypothesis that HFSSM-SF scores of SFW would be found
to be higher than the scores of the resident households was re-
futed. While the median (min-max) value of SFW from the scale
was 5 (0-6), the median value of the locals was determined to
be 0 (0-6). HFSSM-SF scores of SFW were found to be higher
than local residents (z=9.081, p<0.001).

Reliability Analysis Results of HFSSM-SF

One of the reliability indicators was corrected item-total cor-
relation coefficient. According to existing results, item-total
correlation coefficient of the items in the scale varied between
0.65 and 0.84. For a valid and reliable scale, the lower limit of
alpha coefficient was considered to be 0.70 [10]. When any of
the items in the scale were excluded, it was determined that
the Cronbach alpha coefficient did not change significantly.
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The Cronbach’s alpha coefficient of HFSSM-SF, consisting of
six items, was 0.904; in the SFW group it was 0.883 and in the
local residents group it was 0.849. Results of reliability analysis
of HFSSM-SF are reported in Table 3.

Comparison of Scale Results in the Study Groups

The distribution of the responses of the study groups to HFSSM-
SF items is indicated in Table 4.

While 90.4% of SFW were at risk of access to food, 36.6% of
the local residents were found to be at risk of accessing food
(p <0.001).

Table 4. Distribution of answers that study groups gave to HHFSSM-SF items

HHBUO-KF SFW Local Statistical

n (%) residents (%) Analysis
p

Insuficiency of nutrition intaken 39 (75.0) 39 (21.0) <0.001

Not accessing balanced meal 44 (84.6) 47 (25.3) <0.001

Reducing size of the meal because of 33 (63.5) 29(15.6) <0.001

economic inadequacy

Frequency of reducing size of meal 30 (57.7) 18 (9.7) <0.001

because of economic inadequacy

Eating less because of economic 35 (67.3) 37 (19.9) <0.001

inadequacy

Could not eat even he/she is hungry 26 (50.0) 16 (8.6) <0.001

because of economic inadequacy

Discussion

Although food insecurity is widespread in developing countries,
who these people are and to what extent they are affected is
unclear. In order to determine the frequency and extent of food
insecurity, reliable and valid measurement tools are required.
After a comprehensive literature review it was observed that
there was no scale utilized in community-based studies in Tur-
key; therefore we aimed to undertake reliablity and validity
studies of the HFSSM-SF.

In the validity analysis of EFA, a one-dimensional structure was
established and total variance of the one-dimensional struc-
ture was revealed to be 68.38%. It is advantageous that the
variance is above 50%. The higher the variance, the better the
measurement can be made. Explanation of 30% of total vari-
ance in scale adaptation studies and factor loads of scale items
of at least 0.40 were reported to be an adequate value [11].
Findings suggests that the Turkish version of the HFSSM-SF is
similar to the structure of the original scale.

The scores obtained for criterion validity are intended to dis-
tinguish the measured feature with its characteristics whether
to possess the feature demanded or not [12]. For criterion va-
lidity, the study was evaluated in two different ways with the
internal criterion. First, the difference between the lower and
upper group point averages were observed to be significant (p
<0.001). Therefore, the Turkish version of HFSSM-SF was dem-
onstrated to be capable of distinguishing between those who
have the studied feature and those who do not.

Corrected item total correlation coefficient was calculated to
determine contribution of items to conceptual structure of the
scale and to identify whether the scale measures the desired
Items having corrected item total score correlation
greater than 0.40 are considered highly distinctive, coefficients

feature.

between 0.21 and 0.40 are considered to be distinctive at the
moderate/acceptable level, and coefficients lower than 0.20 are
identified as low level distinctive [13]. Correlation coefficient of
every item in the scale was higher than 0.65 and the items all
had good levels of distinctiveness.

At a reliable scale, the Cronbach alpha value is required to be
at least 0.70 [10]. In this study, the Cronbach alpha coefficient
varied between 0.87-0.90 among the study groups and it was
0.90 in the whole group. When any of the items in the scale
were removed, it was observed that the Cronbach alpha coef-
ficient did not increase significantly.

When the responses of the study groups to the items of the
HFSSM-SF were evaluated, it was observed that SFW were
receiving insufficient food compared with local residents, they
were unable to access a balanced meal, and they reduced the
size of their meal because of economic inadequacy. One of the
most dramatic results of the study is that half of the SFW could
not eat when they were hungry because of their economic in-
adequacies. When these results were evaluated, it was deter-
mined that the SFW were at risk for access to food compared
with the local people and, as a terrifying consequence of this,
they were hungry. Studies conducted in the US also asserted
that SFW were found to be riskier in terms of nutrient availabil-
ity than local populations in line with the results of the present
study [14,15]. There are many studies in the literature reporting
that SFW are risky groups in terms of nutritional accessibility
and that they are starving to various degrees [16-18].

This study has similar results with other studies in the literature.
SFW were observed to be a risky group in terms of nutritional
accessibility in our country similar to the world population. Es-
pecially, this group’s level of hunger indicates the seriousness
of the problem. Therefore more comprehensive solutions need
to be implemented rather than local solutions in order for this
problem to be solved.

This is the first study of the validity and reliability of the
HFSSM-SF in Turkey. A new scale to assess household acces-
sibility, particularly in disadvantaged groups, has been added to
the literature. Communication difficulties caused by language
problems of SFW and the impossibility of performing test-re-
test for the reliability of the scale due to working hours are
significant limitations.

Consequently, in light of the analysis conducted, the Turkish
version of the HFSSM-SF is a valid, reliable, and applicable
scale evaluating food security in society. Moreover, using this
scale demostrated that food accessibility of SFW is extremely
inadequate. In addition, urgent solutions at a national level are
needed to address this problem. Furthermore, by using this
scale, research conducted with different large groups will be
beneficial and the results of these studies will contribute to
scale development.

Acknowledgements
The authors thank the study participants and the intern doctors
who worked for this study.

Competing interests
The authors declare that they have no competing interests.

Journal of Clinical and Analytical Medicine | 287



Turkish version of the household food security survey

References

1. Food and Agriculture Organization of the United Nations. Food: a fundamental
human right. Rome: FAO; 1996.

2. Food and Agriculture Organization of the United Nations. Declaration on world
food security. World Food Summit. Rome: FAO; 1996.

3. Clay, E. Food security: concepts and measurement. In: Trade reforms and food
security: Conceptualising the linkages. Rome: FAO; 2002. p. 25-34.

4. Nord M, Andrews M, Carlson S. Household food security in the United States,
2002. Food assistance and nutrition research report No.35. Washington: Depart-
ment of Agriculture (US), Economic Research Service, Food and Rural Economics
Division; 2003.

5. McGuireS. WHO, World Food Programme, and International Fund for Agricul-
tural Development. 2012. The state of food insecurity in the World 2012. Eco-
nomic growth is necessary but not sufficient to accelerate reduction of hunger
and malnutrition. Rome, FAO. Adv Nutr 2013;4(1):126-7.

6. Jha P, Chaloupka FJ, Moore J, Gajalakshmi V, Gupta PC, Peck R, et al. Tobacco ad-
diction. In: Jamison DT, Breman JG, Measham AR, Alleyne G, Claeson M, Evans DB,
et al,, editors. Disease control priorities in developing countries. New York: Oxford
University Press& The World Bank; 2006. p. 869-86.

7. Wolfe WS, Frongillo EA. Building household food security measurement tools
from the ground up. Food Nutr Bull 2001;22:5-12.

8. Nord M, Andrews M, Carlson S. Household food security in the United States,
2001 Volume 29. Washington DC: United States Department of Agriculture. Eco-
nomic Research Service. Food Assistance and Nutrition Research report; 2003.

9. Blumberg S), Bialostosky K, Hamilton WL, Briefel RR. The effectiveness
of a Short Form of the Household Food Security Scale. Am ] Public Health
1999;89(8):1231-4.

10. Bland JM, Altman DG. Statistics notes: Cronbach’'s alpha. BM)
1997;314(7080):572.

11. Field A. Discovering statistics using SPSS. London: Sage publications; 2009.
12. Ercan i, Kan I. Olceklerde Giivenirlik ve Gecerlik. Uludag Univ Tip Fak Derg
2004;30 (3):211-6.

13. Cam M, Baysan Arabaci L. Qualitative and quantitative steps on attitude scale
construction. Turkish ) Res Dev Nurs 2010;12:59-71.

14. Nord M, Andrews M, Carlson S. Household food security in the United States,
2008. ERR-83, US Dept of Agriculture Econ Res Serv November 2009.

15. Hill BG, Moloney AG, Mize T, Himelick T, Guest JL. Prevalence and predic-
tors of food insecurity in migrant farmworkers in Georgia. Am ) Public Health
2011;101(5):831-3.

16. QuandtSA, Arcury TA, Early J, Tapia J,Davis JD. Household food insecurity
among migrant and seasonal Latino farmworkers in North Carolina. Public Health
Rep 2004;119(6):568-76.

17. Weigel MM, Armijos RX, Hall YP, Ramirez Y, Orozco R. The household food
insecurity and health outcomes of U.S.-Mexico border migrant and seasonal farm-
workers. ) Immigr Minor Health 2007;9(3):157-69.

18. Borre K, Ertle L, Graff M. Working to eat: vulnerability, food insecurity, and
obesity among migrant and seasonal farmworker families. Am J Ind Med
2010;53:443-62.

How to cite this article:
Emiral GO, Onsuz MF, Metintas S. Evaluation of Validity-Reliability of Turk-
ish Version of the Household Food Security Survey Short Form. ) Clin Anal Med
2017;8(suppl 4): 284-8.

288 | Journal of Clinical and Analytical Medicine



Do ligament-bone attachment angles have any

effect on patellar chondromalacia?

Ligament-bone attachment angles
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Amag: Bizim bu calismadaki amacimiz patella ¢evresindeki baglarin patella
ve tibiaya yapisma agilari ile patellar kondromalazi arasindaki iligkiyi arastir-
maktir. Gereg ve Yontem: Rastgele olarak secilen 30'u patellar kondromalazili
ve 30'u kondromalazi bulunmayan toplam 60 diz MR gériintilemesi ¢alisma-
ya dahil edildi. Patellar kondromalazi bulunup bulunmadiginin tesbitinde yag
baskili T2 agirlikli fast spin-echo goriintileri kullanildi. Qudriseps tendonu
ile patella (Q-P), patella ile patellar tendon (P-PT) ve patellar tendon ile tibia
(PT-T) arasindaki yapisma agilari 6lciildi. Bulgular: Hastalarin ortalama yasi
kondromalazili grupta 45,1 + 14,9; kondromalazisiz grupta ise 37,2 + 11,9
olarak hesaplandi. Ortalama Q-P agisi kondromalazili grupta 42,4 + 9,2 dere-
ce; kondromalazisiz grupta ise 46,1 + 6,9 derece olarak hesaplandi (p=0.083).
Ortalama P-PT agisi kondromalazili grupta 113,9 + 11,1 derece; kondroma-
lazisiz grupta ise 112,9 + 11,7 derece olarak hesaplandi (p=0.727). Ortalama
PT-T acisi kondromalazili grupta 29,9 + 5,9 derece; kondromalazisiz grupta
ise 28,9 + 7,6 derece olarak hesaplandi (p=0.608). Tartisma: Bu ¢alisma pa-
tella cevresindeki baglarin patella ve tibiaya yapisma acilari ile patellar kon-

romalazi gelisimi arasinda iliski olmadigi ortaya koymustur.

Anahtar Kelimeler

Kondromalazi; Manyetik Rezonans Gortintiileme; Diz; Patella

Abstract

Aim: The aim of this study was to evaluate the relationship between the
ligament to bone attachments and patellar chondromalacia. Material and
Method: This study included a total of 60 knee magnetic resonance imagings
of 60 patients (30 with patellar chondromalacia, and 30 without patellar
chondromalacia) which were selected randomly from our hospital’s picture
archiving and communication system records. T2 weighted fast spin-echo
images with fat-saturation were used to detect the presence or absence
of chondromalacia patella. The angles between quadriceps tendon and pa-
tella (Q-P), patella and patellar tendon (P-PT), and patellar tendon and tibia
(PT-T) were measured separately. Results: The mean ages of the patients
were 45.1 + 14.9 for the patellar chondromalacia group and 37.2 + 11.9
for the non-chondromalacia group. The mean value of the Q-P angle was
42.4 + 9.2 degrees in the chondromacia group and 46.1 + 6.9 degrees in the
non-chondromalacia group (p=0.083). The mean value of the P-PT angle was
113.9 + 11.1 degrees in the chondromacia group and 112.9 + 11.7 degrees
in the non-chondromalacia group (p=0.727). Finally, the mean value of the
PT-T angle was 29.9 + 5.9 degrees in the chondromacia group and 28.9 +
7.6 degrees in the non-chondromalacia group (p=0.608). Discussion: This is
the first study that focused on the ligament-bone attachments around the
patella. This study revealed that there is no relationship between the at-
tachment angles of the ligamentous structures around the patella and the
presence of chondromalacia.
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Introduction

Chondromalacia of the patella has a wide course starting from
the softening of articular cartilage to total destruction of the
cartilage. It is the most frequently diagnosed cartilage lesion in
the knee joint. Although chondromalacia of the patella is a com-
mon phenomenon, its etiology is unclear. Many factors such as
mechanical factors, body mass index, infrapatellar fat pad vol-
ume, and proteoglycan depletion have been implicated [1-3].
The mechanism is considered to be the breakdown of articular
cartilage and damage to superficial chondrocytes resulting in
release of proteolytic lysosomal enzymes [4].

The attachment of quadriceps to patella, of patellar tendon to
patella, and of patellar tendon to tibia differ from person to
person. The aim of this study was to evaluate the relationship
between the ligament to bone attachments and patellar chon-
dromalacia.

Material and Method

This retrospective study was approved by the Institutional Re-
view Board. This study included a total of 60 knee magnetic
resonance imagings (MRI) of 60 patients (30 with patellar
chondromalacia and 30 without patellar chondromalacia) which
were selected randomly from our hospital’s picture archiving
and communication system (PACS) records. All MRIs were ob-
tained with a 1.5-T MR (Gyroscan Intera, Philips, Best, The
Netherlands) system equipped with a QD knee coil. Patients
with patella alta, patella baja, patellar tilt, patellar subluxation,
previous knee surgery, and effusion were excluded. T2 weighted
fast spin-echo images with fat-saturation were used to detect
the presence or absence of chondromalacia patella. The pres-
ence of surface irregularity and subtle signal changes, areas
of hyperintensity, subchondral reactive bone marrow oedema
pattern, and secondary changes of osteoarthritis at the patella
in MRI were accepted as patellar chondromalacia. The angles
between quadriceps tendon and patella (Q-P), patella and pa-
tellar tendon (P-PT), and patellar tendon and tibia (PT-T) were
measured separately. All the measurements were done digitally
by one experienced orthopaedic surgeon at two different times,
and the mean values were calculated.

Statistical Analyses

The IBM SPSS statistical software package (SPSS, version 23
for Windows; SPSS Inc., Chicago, IL, USA) was used to perform
all statistical analyses. The distribution of the data was evaluat-
ed with the Kolmogorov Smirnov test. The independent samples
t-test was used for the statistical comparison of the normally-
distributed parameters. Correlation between measurements
was analyzed with interclass correlation analysis. All data were
expressed as mean value + standard deviation. A value of p <
0.05 was considered significant in all statistical analyses.

Results

Of the randomly chosen 30 patients with patellar chondroma-
lacia, 16 were males and 14 were females. Among the 30 pa-
tients without patellar chondromalacia, 11 were males and 19
were females. The mean age of the patients was 45.1 + 14.9
for the patellar chondromalacia group and 37.2 + 11.9 for the
non-chondromalacia group. There was no statistically signifi-

cant difference between the groups in terms of age (p=0.096).
The mean value of the Q-P angle was 42.4 + 9.2 degrees in
the chondromacia group and 46.1 + 6.9 degrees in the non-
chondromalacia group. There was no significant difference
between the groups (p=0.083). The mean value of the P-PT
angle was 113.9 + 11.1 degrees in the chondromacia group and
112.9 + 11.7 degrees in the non-chondromalacia group. There
was no significant difference between the groups (p=0.727).
Finally, the mean value of the PT-T angle was 29.9 + 5.9 de-
grees in the chondromacia group and 289 + 7.6 degrees in
the non-chondromalacia group. There was no significant differ-
ence between the groups (p=0.608) (Figure 1). Intra-observer
agreements were 0.78 (95% confidence interval [Cl], 0.63-0.87)
for Q-P, 0.73 (95% Cl, 0.54-0.84) for P-PT, and 0.79 (95% Cl,
0.65-0.88) for PT-T. There were perfect correlations between
two measurements for Q-P and PT-T, and there was a good
correlation for P-PT.

Figure 1. The mean values and standart deviations for Q-P, P-PT, and PT-T angles.
(The bold columns show the chondromalacia groups.)

Discussion

Chondromalacia patella tend to progress starting from fibrilla-
tion with loss of healthy cartilage, osteoarthritis, and ensuing
pain and disability. Some medical and surgical treatment op-
tions such as pain management and use of chondroprotective
pharmacological agents, joint lavage, and mechanical debride-
ment have been performed. However, none has been proven to
be effective [5]. Therefore, the most effective treatment against
chondromalacia patella is trying to prevent it before it starts.
That increases the importance of the studies on understanding
the etiology and the mechanisms that cause patellar chondro-
malacia. This study focused on one of the mechanical factors
that may cause chondromalacia.

Although arthroscopy is considered to be the gold standard for
the diagnosis of chondromalacia, MRI is an important meth-
od for evaluating chondral lesions in the patella because it is
non-invasive [6]. Proton-density weighted images and the T2
weighted fast spin-echo images with or without fat-saturation,
the gradient-echo sequence such as the fat-suppressed spoiled
gradient-echo images, and the fat-suppressed fast low angle
shot images are frequently used sequences for evaluating the
knee [7]. Hyaline cartilage shows low signal intensity in T1-
weighted images (WI). However, T1-WIs do not provide good
contrast between joint effusion and the cartilage surface, a
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shortcoming that limits their usefulness in the assessment of
focal cartilaginous defects. Hyaline cartilage shows high signal
intensity in T2-Wls. T2-WIs evaluate the subchondral bone and
the interface between the cartilage and the synovial fluid, with
less distinction between changes in the intrinsic signal of the
hyaline cartilage. The articular cartilage appears hyperintense
on T2 weighted fast spin-echo sequences. It provides excellent
morphological detail of articular cartilage. Also, the other struc-
tures of knee joint can be identified. Therefore, in this study we
used T2 weighted fast spin-echo images with fat-saturation
to detect the precence or absence of chondromalacia patella.
Aksahin et al. researched the sagittal plane tilting deformity
of the patellofemoral joint and showed the mean P-PT angle
was significantly lower in the chondromalacia group than in the
control group [8]. We found no difference in P-PT angle between
groups with and without patellar chondromalacia.

Kusnezov et al. reported that increasing chronological age, fe-
male sex, black race, and physical activity significantly corre-
lated with an increased risk for chondromalacia patellae in an
active population [9]. Also, it was revealed that patellofemoral
joint morphology has a relationship to chondromalacia patella
[10]. Edama et al. found that posterior attachment of the pa-
tellar tendon to the patella related to shorter patellar tendon,
suggesting the possibility of strong tensile stress on the ten-
don fibers of the posterior facet of the inferior patellar pole
[11]. A high ratio of trochlear sulcus angle to trochlear depth
was identified as an independent risk factor for chondromala-
cia patella [12]. Our study focused on ligamentous parameters
without evaluating any bony development, but we found no re-
lationship between the ligamentous structures around the pa-
tella and chondromalacia.

The relationship between the attachment of quadriceps ten-
don to patellar superior pole and the development of patellar
chondromalacia has not been investigated yet. However, the
importance of quadriceps muscle exercises for pain relief in pa-
tients with chondromalacia patella is well known [13]. On the
other hand, although physical activity improved the quadriceps
muscle, Zhang reported that it also increased the prevalence
of chondromalacia patella [14]. This study investigated and re-
vealed that the attachment angle of quadriceps tendon to the
superior pole of the patella had no significant relationship to
the presence of chondromalacia patella.

This is the first study to focus on the ligament-bone attach-
ments around the patella, and it revealed some novel informa-
tion. However, the small number of patients and the lack of
information about their complaints and their clinical symptoms
were the limitations for this study. Prospective randomized tri-
als with larger case series will help us better understand the
etiology of the development of chondromalacia patella.
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0z Abstract
Amag: Tiirk tiniversite 6grencilerinin Human Papilloma Viriisii (HPV) hakkinda ~ Aim: We aimed to assay the awareness of Human Papilloma Virus (HPV) and
farkindaliklarini ve HPV asisinin yaptirilmasini etkileyen faktérlerin deger- factors affecting willingness of HPV vaccination among Turkish university

students. Material and Method: A total of 287 students (158 from the depart-
ment of communication and 129 from the department of medicine) received
a survey including 33 questions in this cross-sectional study in Ankara, Tur-
key. Results: The probable adverse effects of HPV vaccine, protective effects
olasi yan etkileri, HPV asisinin kanserden ve genital sigilden koruyucu etkileri,  from cancer and genital wart of HPV vaccine, sexually transmission risk of
HPV enfeksiyonun sekstiel yolla gegisi 6grencilerin asilanma istegini etkileyen HPV infection were the significantly different factors among students which
faktérler idi. HPV agisinin kanserden koruyucu etkisinin farkindaligi (7,7-odds) ~ affect willingness of vaccination. Awareness of HPV vaccination about its
HPV asisi yaptirmada en giiclii faktor olarak bulundu. Tartisma: Tiirk tiniver- ~ Protective effect from cancer was found the most powerful factor (7.7-odds)
for HPV vaccine administration. Discussion: The protective effect of the HPV
vaccine from cancer needs to be well described to increase the HPV vaccina-
tion among Turkish university students.

lendirilmesini amacladik. Gerec ve Yontem: Bu kesitsel calismada, Ankara,
Turkiye'de 158'i iletisim fakiiltesi ve 129’u Tip fakiiltesi olmak tizere, toplam
287 6grenciye 33 sorudan olusan bir anket uygulandi. Bulgular: HPV asisinin

site 6grencilerinin HPV icin asilanma oranlarini arttirmak i¢in HPV asisinin
kanserden koruyucu etkisinin iyi agiklanmasina ihtiyag vardir.
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Introduction

Cervical cancer is the most common gynecological cancer all
over the world [1] approximately 500,000 cases per year are
diagnosed and 80% of those cases occur in developing coun-
tries [2,3]. Differences in prevalence of cervical cancer between
developed and developing countries are associated with the
generally successful use of the screening programs in devel-
oped countries.

After the proven association between Human Papilloma Vi-
rus (HPV) and HPV-related diseases, research to prevent HPV
transmission, in particular HPV vaccination, was encouraged
by the investigators. HPV vaccination can prevent HPV-related
diseases, including genital warts, vaginal, anal and cervical can-
cer [4]. Since the United States Food and Drug Administration
(FDA) had approved of the first HPV vaccination in 2006, HPV
vaccination became widespread, particularly in developed coun-
tries. HPV vaccination was introduced in national vaccination
programs in at least 66 countries.

Turkey is a country located in middle-east, and neighbors the
European Union. 99.2 % of the citizens in Turkey are Muslim.
The HPV vaccination rate in Turkey is not evident. We may fig-
ure out approximate HPV vaccination rates through selling re-
ports of companies. In total, 188,402 box HPV vaccine had been
sought from 2007 until August 2016, in Turkey. This data points
that approximately 60, 000 women (0.17 % of total women
population) had HPV vaccination in 9 years. The estimated rate
is considered to be very low compared to those of developed
countries. By 2010, the rates of HPV vaccination reached 37.6
% and 32 % in USA and in Austria, respectively [2,3].

The Ministry of Health of Republic of Turkey consider to add
HPV vaccination to the national vaccination program. In a de-
veloping country as Turkey, although HPV vaccination is intro-
duced free of charge as part of national HPV vaccination; the
implementation of HPV vaccine may be lower than expected
because of some superstitions and religious reasons which may
arise due to the lack of knowledge about HPV and its vaccina-
tion. Therefore, it carries quite importance to know the aware-
ness, attitudes and factors affecting HPV vaccination among
young citizens lived in a Muslim country as Turkey, so we con-
ducted this study assay the awareness and factors affecting
acceptability of HPV vaccine among Turkish university students.

Material and Method

This is a cross-sectional study assaying awareness and factors
affecting acceptability of HPV vaccination between January and
April 2015 in Ankara, Turkey. A total of 287 undergraduate stu-
dents at Ankara University; 158 from the department of com-
munication (DoC) and 129 from the department of medicine
(DoM), received a self-administered survey including 33 ques-
tions.

The survey was designed to evaluate the awareness and knowl-
edge about HPV infection and vaccine. The survey was divided
into 3 main parts and contained 33 questions in total. The first
part of the survey explored demographics and non-identifying
information such as age, gender, smoking status, sexual expe-
rience, current vaccination status, knowledge and awareness
about HPV infection and HPV vaccine. The second part explored
acceptability of HPV vaccine and factors that affect this deci-

sion. There were 5 questions in this part. Each of those 5 fac-
tors were in a 4-point Likert scale, from 1 to 4; 4-point scale
(strongly non-important, not-important, important, strongly
important) on the participants’ attitudes regarding having HPV
vaccine. The evaluated factors were the price of the HPV vac-
cine, likely adverse effects of the HPV vaccine, belief on low
risk to transmission of HPV infection to themselves, preventive
effect of HPV vaccine from cervical cancer and protective effect
of HPV vaccine from genital warts. The mean points were de-
termined for each factor. The third part of the survey aimed to
evaluate the knowledge about HPV infection and HPV vaccine.
This part had a scale comprised of 19 “True or False” questions.
In the third part, the total knowledge score was calculated on
a 0-100 scale, based on the fraction of correct answers to the
questions.

The normality of the variables was analyzed by the Kol-
mogorov-Smirnov test. Student’s t test or the Mann-Whitney
U test were used to compare the categorical and continuous
variables. Chi-square or Fisher’s exact test were performed for
nonparametric variables between groups. Odds ratios and 95%
confidence intervals (Cls) for factors affecting acceptability of
HPV vaccine were calculated via a logistic regression model.
Two-sided p values were considered statistically significant at
p < 0.05. Statistical analyses were carried out using SPSS 17.0
for Windows (SPSS Inc., Chicago, IL, USA).

This project received ethical approval from the Ankara Univer-
sity Institutional Review Board and the Ethics Committee.

Results

The socio-demographic characteristics, attitudes and knowl-
edge of the students of the DoC and the DoM groups about
HPV infection and HPV vaccine were shown in Table 1. There
were statistical significant differences between DoC and DoM
groups in terms of average ages; 22.4 + 1.9 years vs 24.1+ 0.8
years, smoking status; 44.9 % vs 24.8 %, sexual intercourse;
46.2 % vs 22.5 %. The willingness of HPV vaccination; 48.7 %

Table 1. Social-demographic characteristics of the participated students

Variables Students of Students of  p value
the DoC the DoM
n=158 n=129
Age (years) 224 +19 241+ 0.8 < 0.001
Number of the participants who 99 (62.7) 123 (95.3) < 0.001
recommend HPV vaccine
Gender
Male 79 (50.0) 73 (56.6) 0.266
Female 79 (50.0)) 56 (43.4)
Being in a relationship 65 (41.1) 50 (38.8) 0.682
Smoking 71 (44.9) 32(24.8) < 0.001
Sexual intercourse 73 (46.2) 29 (22.5) < 0.001
Number of the participants who 0(0) 3(2.3) 0.091
had HPV vaccine before survey
Willingness of HPV vaccination 77 (48.7) 81 (62.8) 0.017
Number of the participants who 22 (13.9) 117 (90.6) < 0.001
had heard HPV vaccine
@ Total knowledge (for HPV 10.5(0-89.4) 68.5(0-100) < 0.001

infection and vaccine) (%)

Values are given as mean + SD, median (min-max) and number (percentage),
HPV: human papilloma virus, DoC: Department of Communication, DoS:
Department of Medicine, The knowledge percentile about HPV infection and
cervical cancer, 'p<0.05 is considered statistically significant
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vs 62.8 %, the number of the participants who had heard HPV
vaccine; 13.9 % vs 90.6 % and total knowledge for HPV infec-
tion and vaccine 10.5 % vs 68.5 % were significantly higher in
DoC group than DoM group.

The comparison of willingness HPV vaccination among students
was shown in Table 2. The willingness of HPV vaccination was
significantly higher in female students than male students (p<
0.001) and the students of the DoM have higher significantly
willingness of HPV vaccination than the students of the DOC,
p=0.017.

Table 2. Comparison of willingness HPV vaccination among students

Variables Willingness Non-willingness p value
n=158 n=129

Gender

Male 68 (44.7) 84 (55.3) < 0.001

Female 90 (66.6) 45 (33.4)

Students of the DOC 77 (48.7) 81 (51.3)

Students of the DoM 81 (62.8) 48 (37.2) 0.017

Being in a relationship 63 (39.9) 52 (40.3) 0.940

Smoking 58 (36.7) 45 (34.9) 0.748

Values are given as number (percentage) , DoC: Department of
Communication, DoS: Department of Medicine, HPV: human papilloma virus,
*p<0.05 is considered statistically significant

Four of the 5 variables; including likely adverse effects of HPV
vaccine point (p< 0.001), sexually transmission risk of HPV in-
fection point (p< 0.001), protective effect of HPV vaccine from
cancer point (p< 0.001) and protective effect of HPV vaccine
from genital wart point (p<0.001), were found to be statistically
significant among students compared willingness versus non-
willingness HPV vaccination groups (Table 3).

Table 3. Comparison of the factors affecting willingness HPV vaccination
among students

@ Variables Willingness ~ Non-willingness  p value
n=108 n=39

Cost of the HPV vaccine 1.1 +1.0 09+0.8 0.649
Adverse effects of HPV vaccine 25+06 1.8+1.0 < 0.001
Transmission risk of HPV 25106 1.6+1.1 < 0.001
Protective effect of HPV vaccine 2.7 + 0.6 1.0+ 06 < 0.001
from cancer

Protective effect of HPV vaccine 2.5+ 0.7 1.0+0.7 < 0.001

from genital wards

@ Each of those variables were in a 4-point Likert scale, from 1 to 4; 4-point
scale (strongly important, important, not-important, strongly non-important)
on the participants’ attitudes regarding having HPV vaccine, Statistical
analysis were performed through the numeric value of the points. Values are
given as mean + SD, median (min-max), HPV: human papilloma virus, *p<0.05
is considered statistically significant

When we performed logistic regression analysis of independent
risk factors’ point by using a cut-off score level >3 to identify
the most important factors for willingness of having HPV vac-
cination among students, we found the protection from cancer
score =3 was merely the significantly statistical factor which
affected the willingness of having HPV vaccine (OR: 7.7, Cl: (3.4-
17.6), p< 0.001), (Table 4).

Discussion
We evaluated the university students (students of the depart-

Table 4. Logistic regression analysis of independent risk factors’ point for
willingness of having HPV vaccination among students (n= 158).

Variables OR (95% Cl) P value
Price point =3* 0.5(0,2-1.1) 0.104
Adverse effects point >3* 0.5(0.2-1.1) 0.099
Transmission risk point =3* 1.4 (0.7-2.9) 0.312
Protection from cancer point =3* 7.7 (3.4-17.6) < 0.001
Protection from genital ward point =3* 1.2 (0.6-2.6) 0.485

OR: Odds Ratio, Cl: Confidence Interval, *p<0.05 is considered statistically
significant, Price point: price of the HPV vaccine point, Adverse effects point:
likely adverse effects of HPV vaccine point, Transmission risk point: sexually
transmitted risk of HPV infection point, Protection from cancer point:
protective effect of HPV vaccine from cancer points, Protection from ward
point: protective effect of HPV vaccine from genital wart point.

*: Each of those 5 factors were scored from 1 to 4; 4-point scale (strongly non-
important, not-important, important, strongly important) on the participants’
attitudes regarding having HPV vaccine.

ment of communication vs students of the department of medi-
cine) by the same self-administered survey including question-
naires aimed to assess the awareness and factors affecting
acceptability of HPV vaccine. The awareness, total knowledge
and willingness of the students of the department of medicine
regarding HPV vaccine was higher than of the students of the
department of communication. The likely adverse effects of
HPV vaccine, sexually transmitted risk of HPV infection, pro-
tective effect of HPV vaccine from cancer, protective effect of
HPV vaccine from genital wart were the factors that affect the
willingness of HPV vaccination among the university students.
When compared with other factors, the protective effect of HPV
vaccine from cancer was the only factor that increased the will-
ingness of HPV vaccination by 7.7-fold.

We found that the acceptance of the HPV vaccine among stu-
dents from DoM were 62.8 %. The corresponding values were
found as 48.7 % among students of the DoC. In a study by Pan-
dey et al. [5], the acceptance of the HPV vaccine among medical
students was found to be 67.8 %. This ratio was similar to the
findings of the current study for students from DoM. In current
study, we found that the increased awareness concerning HPV
infection and vaccine was associated with high willingness of
having HPV vaccine as it was indicated in previous studies [6-
8]. Education about diseases may also be considered as one of
the important parameters to struggle with those diseases. In a
study, investigating the cervical cancer knowledge, education
about the disease resulted in improvements [9].

The gender may be considered as an important factor concern-
ing acceptance of HPV vaccine. In current study, 44.7% of the
male participants and 66.6% of the female participants were
amenable for HPV vaccination. In a recent study conducted
among young males aged 14-24 in Italy, 54.9% of the partici-
pants reported that they had heard of HPV infection, and after
being explained about HPV infection and vaccine, 58.2% of the
participants reported that they would be willingness HPV vac-
cination [10]. In the current study, the rates of willingness HPV
vaccination were found to be significantly lower in male stu-
dents than in female students (44.7% vs. 66.6%). This finding
actually may have similar viewpoints with the first HPV vaccina-
tion policy which was considered the target population as girls
only. However, more recent data and vaccination policy include
adolescent boys for HPV vaccination anymore [11,12].
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In the current study, only 13.9% of students of the DoC have
heard of HPV infection. This percentage was comparably lower
than in western countries; such as Denmark, in which the rates
of hearing HPV infection was 78%; respectively [13]. Unfor-
tunately, in current study; we could reach those high levels of
awareness (79.1%) only among students of Medicine Universi-
ty. In several studies, it has been shown that the acceptance of
the HPV vaccine increased after explanation of HPV vaccine and
its benefits [11-13]. Current study has showed that the willing-
ness of the HPV vaccine depended on the high awareness and
knowledge of the HPV infection and vaccine. The likely adverse
effects of the vaccine, transmission risk of HPV infection, pro-
tective effect of HPV vaccine from cancer and protective effect
of the HPV vaccine from genital ward were the significantly im-
portant factor that affect the willingness of HPV vaccination of
the students. In particular, being aware of the protective effect
of HPV vaccine from cancer was the most important factor and
was found to be associated with higher willingness rate of hav-
ing HPV vaccine; it increased the acceptability of HPV vaccine
7-folds among students.

In total, 188,402 box HPV vaccine had been sought from 2007
until August 2016, in Turkey. This data points that approximate-
ly 60, 000 women (0.17 % of total women population) had HPV
vaccination in 9 years. The estimated rate is considered to be
very low compared to those of developed countries. By 2010,
the rates of HPV vaccination reached 37.6 % and 32 % in USA
and in Austria, respectively [4]. Islam is the largest religion in
Turkey with 99.2 % of the population being recognized as Mus-
lim according to the survey which was done by Republic of Tur-
key Presidency of Religious Affairs. It may be more difficult to
explain the benefits of a vaccine that prevents diseases mostly
related with sexual relation in a country which most of the citi-
zens were Muslim. Additionally, in some conservative cultures,
virginity is considered as a high moral standing, and a woman
who had extramarital sex or polygamy may suffer from various
social or familial problems [14,15]. In Muslim countries and in
conservative cultures, a negative campaign against vaccination
may be arranged easily with speculations that the vaccination
leads the people to extramarital sex or polygamy which the
religion had banned. Although all those negative thoughts, in
the local meetings with the representatives of the Ministry of
Health of Republic of Turkey; it was mentioned that they con-
sider the HPV vaccination to add to the national vaccination
program. However, there is a lack of knowledge about aware-
ness and attitude of Turkish young population about HPV infec-
tion and its vaccine. Therefore, studies about HPV vaccination
from Turkey should be encouraged and the policies which in-
crease the awareness and knowledge about HPV and its vac-
cination should be supported.

In conclusion, current study showed that the awareness of HPV
vaccination about its protective effect from cancer was the
most powerful factor for HPV vaccine administration among
Turkish university students. The protective effect of the HPV
vaccine from cancer needs to be well described to increase the
HPV vaccination among Turkish university students.
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Oz

Amag: Okiilt HBV enfeksiyonu (OBI), HBs Ag negatif kisilerde, serumda, im-
min sistem hiicrelerinde ve/veya karacigerde dusiik titrede HBV-DNA po-
zitifligi ile karakterize bir enfeksiyondur. Goériilme sikligl; test edilen hasta
popiilasyonuna, laboratuvar tanida kullanilan yontemlerin duyarliligina bagli
olarak degisir. Ayrica OBIi organ ve kan donérlerinde viriis kontaminasyonu
icin kaynak olabilir. Bu calismada, viral hepatit B 6n tanili hastalarda, okilt
HBV enfeksiyon sikligi degerlendiriimistir. Gere¢ ve Yéntem: Bolgemizde
2001- 2015 yillar arasinda gonderilen HBV enfeksiyonu 6n tanili hastalara
ait serum orneklerinde HBV-DNA, gercek zamanli PZR (Qiagen); HBV, HCV ve
HDV serolojik isaretleri ise, EIA (Axsym ve Architect i2000SR ) yéntemi ile
calisilmistir. Ayrica HBsAg negatif, HBV-DNA pozitif serumlarin alanin ami-
notransferaz (ALT) ve aspartat aminotransferaz (AST) diizeyleri arastirilmis-
tir. Bulgular: HBV DNA'si pozitif olan 4036 hastanin 105’inde (%2.6) HBsAg
negatifligi saptanmistir. Minimum ve maksimum DNA diizeyleri ise 1x10'-
1.7x10® kopya/mL olarak belirlenmistir. Oktilt HBV enfeksiyonu &n tanili bu
105 hastanin tamaminda Anti HBc IgM negatif ,31’inde (%29.5) tek basina
anti-HBc (+), 3’inde (%2.8) tek basina anti-HBs (+), 16’'sinda (%15.2) anti-
HBs ve anti-HBc birlikte (+), 13’linde (%12.3) ise tim HBV serolojik isaret-
leri negatif olarak bulunmustur. Bes hastada ise anti-HCV pozitif olup, tim
hastalarda anti HDV negatiftir. Ondokuz (%18) hasta immiin diskiin konak
ozelligi tagimaktadir. Tartisma: OBI, transplantasyon veya kan transfiizyo-
nu yolu ile bulasmasini takiben, tipik HBV enfeksiyonuna neden olabilmesi,
6zellikle immiin stipresyon kosullarinda reaktivasyonu ve karaciger hastalig
varliginda progresyon veya hepatoseliiler karsinomdaki rolii agisindan 6nem
tagimaktadir.

Anahtar Kelimeler
Hepatit B Enfeksiyonu; Gortlme Sikhgi; PZR

Portugal Poster Presentation No:117

Abstract

Aim: Occult HBV infection (OBI) is characterized by the detection of HBV DNA
in low levels in serum and peripheral blood mononuclear cells and/or in the
liver, in the absence of detectable hepatitis B surface antigen (HBsAg). The
prevalence of OBI varies among patient populations tested and the sensitiv-
ity of the assay employed. Also OBI can be a source of virus contamination
in both blood and organ donations. In this study, we evaluated the presence
of occult HBV infection in patients diagnosed with viral hepatitis B infection.
Material and Method: All samples were investigated for serological markers
of HBV, HCV, and HDV by ELISA (AxSYM and Architect i2000SR, Abbott, USA)
and also examined for the presence of HBV DNA by Real-time PCR in the
clinical microbiology laboratory between 2001-2015. Also, alanine amino-
transferase (ALT) and aspartate aminotransferase (AST) levels were evalu-
ated. Results: We detected HBsAg negativity in the sera of 105 (2.6%) of
4036 patients having positive HBV DNA. The minimum and maximum DNA
levels were 1x10'-1.7x108 copies/mL. Among the 105 patients, 31 (29.5%)
were positive for only anti-HBc total, 3 (2.8%) were positive for anti-HBs, and
16 (15.2%) were positive for both anti-HBs and anti-HBc. Thirteen (12.3%)
of the 105 patients were negative for serological markers of HBV infection.
Nineteen (18%) patients were immunocompromised individuals. Discussion:
Especially in immunocompromised individuals, occult HBV infection can re-
activate and cause liver damage. Also OBI should be carefully assessed in
particular clinical contexts: HBV infection transmission, liver disease progres-
sion, hepatocellular carcinoma onset, and HBV reactivation.
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Introduction

The existence of occult HBV infection has been a matter of
debate for years, but its existence and clinical relevance is
now supported by many publications [1]. Occult HBV infection
is characterized by the detection of HBV DNA in low levels in
serum and peripheral blood mononuclear cells and/or in the
liver in the absence of detectable hepatitis B surface antigen
(HBsAg) with or without antibodies to hepatitis B core antigen
(anti-HBc) or hepatitis B surface antigen outside the pre-sero-
conversion window period [2-5].

The gold standard for OBI diagnosis is liver tissue biopsy, al-
though this is not usually feasible and standardization of this
assay is not established. Therefore, most often OBI diagnosis
is based on the results of a blood test. It is important to deter-
mine the optimal method to quantify HBsAg and HBV DNA. It is
critical to use a very delicate and specific assay because OBl is
usually associated with low levels of HBV DNA. An international
consensus has suggested a cut-off value to detect HBV DNA by
molecular assays (<200 IU/mL) [6].

The prevalence of occult HBV infection varies among patient
populations tested, but also depends on the assay employed in
routine serological or nucleic acid test screening [4,7]. Detec-
tion of HBV DNA in the absence of HBsAg has been increased
with the improvements in the sensitivity of genomic amplifi-
cation assays. Improvement in molecular diagnostic methods
and in particular the development of increasingly sensitive
PCRs has favored the recognition of occult HBV infections in
an increasing number of clinical settings and geographical ar-
eas [1]. Recent technologies (nested-PCR, real-time PCR, and
transcription based mediated amplification) have reduced the
lower detection limit to >5 copies/mL and improved sensitivity.
Prevalence of occult HBV has been found higher in seropositive
persons, particularly those who are positive for anti-HBc only,
than in seronegative individuals [8].

The prevalence of OBI in blood donors depends on the rate of
HBV in the population. In developed countries this rates is under
1%, while in less developed and developing countries it is as
high as 17%, reported rates in anti-HCV-positive blood donors
range from 0-15%, and from 0-89% in HIV-infected individuals
[1-6, 9,10]. OBI rates are reported as 45% and 51% in intrave-
nous drug addicts and hemophilic patients, respectively [10].
OBI has been reported in 0.1-2.4% of HBsAg-negative, anti-
HBc positive (anti-HBs positive or negative) blood donors in
Western countries such as the United States, where only 5%
of the population has prior exposure to HBV. In contrast, OBI
has been reported in up to 6% of a similar cohort of donors
(HBsAg-negative, anti-HBc positive) who reside in HBV endemic
areas where 70-90% of the population has been exposed to
HBV. When only anti-HBc data is evaluated (anti-HBe positive
or negative), the rates range from 0% to 15% (median of 1.1%)
[4]. Prevalence may also vary depending on the nature of bio-
logical material tested, with a higher proportion for the liver
compared to serum specimen [1]. Occult HBV infection may fol-
low recovery from disease, displaying antibody to hepatitis B
surface antigen (anti-HBs) and persistent low-level viraemia,
escape mutants undetected by the HBsAg assays, or healthy
carriage with antibodies to anti-HBe and anti-HBc. All forms
have been shown to be infectious in immunocompromised in-

dividuals, such as organ or bone marrow transplant recipients
[6]. In several studies, occult HBV infection prevalence is high in
immuncompromised situations. There are some studies which
show that occult HBV infection was reactivated and caused
liver damage and liver failure in 20% of immunocompromised
cases such as anti-HIV positive patients, hematopoietic stem
cell or solid organ transplant recipients, or patients treated with
monoclonal antibody, anti-TNF antibody, or chemotherapy regi-
mens because of rheumatological disorders [11-14].

In this study, we aimed to evaluate the presence of occult HBV
infection in patients diagnosed with viral hepatitis B infection.

Material and Method

All samples were investigated for serological markers of HBV,
HCV, and HDV by ELISA (AxSYM and Architect i2000SR, Abbott,
USA) and also examined for the presence of HBV DNA by Real-
time PCR in the clinical microbiology laboratory. Alanine amino-
transferase (ALT) and aspartate aminotransferase (AST) levels
of HBV DNA-positive sera were evaluated.

Serological markers. Tests for HBsAg, anti-HBs, HBeAg, anti-
HBe, anti-HBc total, anti-HBc IgM, anti-HCV, and anti-HDV were
done with commercially available kits (AxXSYM and Architect
i2000SR, Abbott, USA).

Detection of HBV DNA. Serum samples were assayed for HBV
DNA by using Artus HBV RG PCR kit (Qiagen, USA) between
2001-2010, Cobas TagMan (Roche, Germany) between 2011-
2013, and RTA HBV Real-time PCR kit (RTA, Turkey) after 2013.
Total DNA extraction of HBV DNA and real-time PCR were per-
formed according to the manufacturers’ instructions. The limit
of detection of Artus HBV RG PCR was 20 IU/mL, Cobas Tag-
Man HBV test was 20 IU/mL, and RTA HBV real-time PCR was
24 IU/mL.

Statistical analysis

Analysis was performed using the SPSS Version 20.0 (SPSS Inc,,
Chicago, IL, USA) software. The associations between baseline
patient characteristics and the assay results were analysed us-
ing one-way ANOVA and Fisher’s exact test. P value of <0.05
was considered statistically significant.

Results

In this study, 16,853 sera of 4036 patients who were consid-
ered as having HBV infection were tested in Eskisehir Osman-
gazi University Medical Faculty, Medical Microbiology Labora-
tory between 2001-2015. One hundred and five (2.6%) of the
patients positive for HBV DNA were HBsAg negative. These 105
patients were from the following clinics: 36 (34.2%) Gastroen-
terology, 34 (32.3%) Infectious Disease, 15 (14.2%) Hematol-
ogy, 8 Internal Medicine, 6 General Surgery, 5 Pediatrics, and 2
Gynecology and Obstetrics. The minimum and maximum DNA
levels were 1x10'-.7x10® copies/mL.

Anti-HBc IgM was negative in all of the patients. Among 105
patients, 31 (29.5%) were only positive for anti-HBc total, 3
(2.8%) were positive for anti-HBs, and 16 (15.2%) were posi-
tive for both anti-HBs and anti-HBc total in their sera. Thirteen
(12.3%) of all patients were negative for serological markers of
HBV infection. The sera of 5 patients were anti-HCV positive.
All of the patients positive for anti-HCV were also only anti-HBc
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total positive. All of the patients were negative for anti-HDV.
The liver function test results were all in normal range, except
that ALT and AST levels were abnormal in 40 (38%) and 38
(36.1%) patients, respectively. Both ALT and AST levels were
abnormal in 21 patients (20.0%). The mean levels of ALT and
AST were 79.58 and 72.78 IU/L, respectively. Nineteen patients
(189%) were immunocompromised.

In the occult HBV group, the viral load was < 2x10 copies/ mL
in 42 of 105 patients, and in non occult HBsAg positive group,
in 16 patients the level was < 2x10 copies/ mL. We found sta-
tistically significant difference between the occult and nonoc-
cult groups according to their viral loads (p<0.05). In terms of
HBeAg positivity, Anti HBc positivity, Anti HBs positivity and
Anti HBc-HBeAg positivity, the differences among the two
groups were highly significant (Table 1).

Table 1. Characteristics and antibody status of occult and non occult hepatitis
B (HBs Ag Positive) patients.

Occult HBV (n:105) Non occult HBsAg P value*

positive group

(n: 114)
Mean age 48.31 43.85 0.019
Sex (male/female) 61/44 71/43 0.527
Mean viral load 2.1x10%(10-1.7x108)  2.4x10°(10-8.6x107) 0.006
(copies/mL)
HBeAg positive 6 (5.7 %) 21 (18.4%) 0.004
Anti HBc positive 89 (84.7 %) 111 (97.3%) 0.001
Anti HBs positive 41 (39.0%) 9 (7.8%) <0.0001
Anti HBc and Anti 16 (15.2%) 7 (6.1 %) 0.088
HBs positive
Anti HBc and HBeAg 1 (0.9 %) 20 (17.5%) <0.0001
positive
Anti HBc, AntiHBs 1 (0.9 %) 1 (0.8%) 0.953

and HBeAg positive

*P value <0.05 is statistically significant.

Discussion

Occult hepatitis B is defined by the presence of HBV DNA in
the serum or liver of patients who are negative for HBsAg. The
clinical significance of occult HBV infection remains largely un-
known. This clinical entity has been reported in healthy blood
donors, patients with chronic liver disease, and patients with
hepatocellular carcinoma [4]. There is a clear association be-
tween occult HBV infection and liver diseases in the absence of
other causes, such as HCV infection or excessive alcohol intake
[15].

OBI in particular has a high prevalence, particularly in chronic
HCV infection, cryptogenic, chronic and fulminant hepatitis
patients [16]. Studies have suggested that, similar to HBV in-
fection, OBI’s obvious protooncogenic activity contributes to
the development of cirrhosis or HCC [17-18]. In addition, non-
Hodgkin's lymphoma and malignancies such as intrahepatic
cholangiocarcinoma show a noteworthy relationship between
HBV infection and OBI [19].

Occult HBV has also been detected in chronic HCV infection
with or without antibody markers of HBV [20]. In our study, the
rate of occult HBV was found as 2.6%. The rate of occult HBV
infection in our study correlated with other studies in Turkey.
Among 935 HBsAg-negative patients, occult HBV infection rate

was found as 5.77% in a study of Akduman et al. in the Manisa
region of Turkey [21]. In different studies from Turkey, among
HBsAg negative patients 3.4%-19% OBI rates reported [22]. In
Pakistan, Bhatti et al. selected 966 donors for testing of anti-
HBc and HBV markers and detected HBV DNA in 5 blood donors
who were negative for HBsAg [23]. O’Brien et al. tested 493,344
donors who made donations otherwise eligible for transfusion,
and among them, 5,585 (1.13%) were detected as reactive
for anti-HBc. Of these, 29 donors tested positive for the pres-
ence of HBV DNA but were negative for the presence of HBsAg
(0.52% of all anti-HBc-reactive donors) [9]. Recently, Olotu et
al. reported OBI prevalence of 5.4 % among anti-HBc positive
blood donors in lle-Ife, Nigeria. This means that after HBsAg
screening, about 1 in 20 to 1 in 25 blood donations still have
HBV DNA [24].
In our study, 3 (2.8%) patients were only anti-HBc total positive
and 16 (15.2%) were positive for both anti-HBc total and anti-
HBs. Recent data shows that about 20% of occult hepatitis B
sera are negative for all serological markers of HBV infection
except HBV DNA, 50% are positive for hepatitis B core antibody
(+ anti-HBs), and 35% are positive for hepatitis B surface an-
tibody (+ anti-HBc) [2,4]. Overall, the prevalence of occult HBV
infection is higher in anti-HBc positive patients than in anti-
HBc negative patients. The HBV DNA detection rate is greater
in subjects who are anti-HBc positive but anti-HBs negative,
and the infectivity of blood donations containing anti-HBc as
the only marker of HBV infection has been known for several
decades [4,5]. Blood products with these very low HBV viral
loads are potentially infectious, as shown in recent reports [25].
Data on the rate of OBI in the general population is gener-
ally insufficient. In one study of seropositive and seronegative
groups, the HBV DNA positivity rate was 18% and 8%, respec-
tively. Other studies have reported an OBI rate of 15.3% for
hematopoietic stem cell donors who were HBV/HCV negative,
16% in a group with normal serum transaminase values, and
8% in a group of individuals who were HBsAg negative and with
a chronic family history of HBV infection [26-28].
When we looked at the rate (29.5%) of only anti-HBc total
positive patients in our study, it was considered that anti-HBc
screening of blood donors could identify most of the occult HBV
infections.
In our study, 19 (18%) of patients were immunocompromised
individuals and it is known that occult HBV infection can reac-
tivate and cause liver damage in these patients. All forms of
occult HBV infection have been shown to be infectious in im-
munocompromised individuals [6].
The limitation of our study is that we collected the data of the
patients retrospectively and therefore we could not follow up
the serological markers, viral loads, and clinical outcomes of
the patients.
OBI has a variety of clinical impacts. The possible transmis-
sion of the infection (via blood transfusion, solid organ trans-
plantation, hemodialysis, and also by close contact as has been
reported recently), the contribution to liver disease progres-
sion, the development of hepatocellular carcinoma (HCC), and
the risk of reactivation of HBV are the most relevant contexts
[17,29]. Furthermore, detection of HBV DNA with highly sen-
sitive PCR techniques should be routinely performed on blood
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donations to minimize the occult HBV transmission risk.
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Oz

Amag: Postpartum depresyon (PPD), ciddi olumsuz sonuglari ile annelerin ya-
ninda, bebeklerini ve ailelerini etkileyen 6nemli bir sorundur. Bu calismada,
annelerde PPD prevalansi ve iliskili olabilecek risk faktérlerinin belirlenme-
si amaglandi. Gereg ve Yontem: Tanimlayici tipteki bu calisma Agustos-Ekim
2015 tarihleri arasinda, Kutahya da herhangi bir nedenle hastaneye basvu-
ran 0-12 aylik bebegi olan annelerde gergeklestirildi. Calismaya katilmay ka-
bul eden 302 anne ile gériisme yapilarak, Edinburgh Postpartum Depresyon
Olcegi (EPDO) ve sosyodemografik bilgilerin yer aldigi anket formu uyguland:.
Verilerin degerlendirmesinde Ki kare testi, logistic regression ve ANOVA testi
kullanildi. Bulgular: Annelerde PPD prevalansi %32.1 bulundu. PPD sikligi; ki-
ralik evlerde, kalabalik ailelerde yasayan ve yasadiklari yerden memnun olma-
yanlarda daha yiiksek bulundu. Gebeliginde sigara icen annelerde, daha 6nce-
den depresyon oykiisii olanlarda, gebeliginde fazla kilo alanlarda, istenmeyen
gebeligi takiben dogum yapan ve prematiir bebegi olan annelerde PPD sikligi
daha yiiksek bulundu. Annenin yasi, 6grenim durumu, calisma durumu ve ge-
lir diizeyi ile PPD siklig1 arasinda ise bir fark bulunamadi. 1 aylik bebegi olan
annelerin 6lgek puan ortalamasinin diger aylara gére daha yiiksek oldugu ve
bebek ayi arttikca 6lcek puan ortalamasinin azaldigi saptandi. Tartisma: PPD
lizerine etkili faktorler, yasadiklari yerden memnun olmama, kiralik evde ya-
sama, istenmeyen gebelik, daha 6nceden depresyon &ykiisii olmasi, gebeli-
ginde sigara icme ve fazla kilo alma ve dogumdan sonraki ilk aylar bulundu.
Bu calismada saptanan risk faktorleri, 6zellikle spesifik risk gruplari icin bél-
gesel saglik hizmetlerinin planlanmasinda rehberlik edebilir.

Anahtar Kelimeler
Postpartum Depresyon; Risk Faktorleri; Tanimlayici Calisma

Abstract

Aim: Postpartum depression (PPD) is a significant public health concern
which could adversely affect mothers as well as their babies and families.
This study aimed to identify the prevalence of PPD and its risk factors. Ma-
terial and Method: This descriptive study included 302 mothers with ba-
bies 0-12 months old who presented to the hospital for varying reasons in
Kutahya, Turkey, between October and August 2015. Consenting mothers
were given the Edinburgh Postpartum Depression Scale (EPDS) and a form
including items on postpartum risk factors, reproductive characteristics, and
sociodemographic variables. Data were analyzed using Chi-square tests, lo-
gistic regression, and ANOVA test analyses. Results: The prevalence of PPD
was 32.1%. The rates were higher among those who live in rental homes, in
crowded families, and who were not satisfied about where they have been liv-
ing. PPD was more prevalent among mothers who smoked cigarettes, gained
more weight during pregnancy, experienced prior depressive episodes, those
with premature babies, and those who gave birth following unintended preg-
nancy. There were no relationships between mothers’ educational, working,
or income status and prevalence rates. Mothers of one-month old babies had
higher scores on the PPD scale compared to others and the average scores
on the scale decreased as babies got older. Discussion: Dissatisfaction with
where they live, living in a rented dwelling, an unintended pregnancy, a past
experience of depression, smoking, and excessive weight gain during preg-
nancy, giving birth to an underweight baby, and first months following birth
are the risk factors that have a significant effect on PPD. The risk factors
identified in this study can guide planning regional health services for spe-
cific risk groups.
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Introduction

Epidemiological studies across the world show that depression
is twice as common in women as in men and is more likely to be
seen during the reproductive period. About 80% of women are
faced with mood swings, particularly during pregnancy, birth,
and the postnatal period; PPD is one such mood disorder [1-4].
Given the diagnostic classification systems used in psychiatry
today, DSM-IV and DSM-V criteria define PPD under the cat-
egory of “mood disorders” and “depression disorders” while
ICD-10 codes list PPD among “behavioural syndromes associ-
ated with physiological disturbances and physical factors” [2-4].
The symptoms of PPD are not different from depression symp-
toms seen in periods other than the postpartum period. The
symptoms are likely to develop at any time during the first year
following childbirth and may even extend into two years [1,2].
The prevalence of PPD is reported to range between 11.0% and
60.0% in Asian countries and lower in European countries [5,6].
The studies conducted in Turkey have reported that the fre-
quency of PPD is between 14.0% and 41.4% [7-10].

Among the PPD risk factors defined in studies are prenatal de-
pression, low self-esteem, weak family ties, an experience of
previous depression, a baby with a difficult temperament, fami-
ly conflicts, insufficient social support, young age of the mother,
and gaining too much or too little weight in pregnancy [9,12].

PPD, with its severe consequences, is a public health problem
that affects not only mothers but also their babies and families
worldwide [7, 12]. It is of particular importance, especially for
public health interventions, to perform PPD screening and to
identify associated risk factors in primary healthcare services.
The data collected at this stage is essential to plan regional
mental health services and to enable early diagnosis and treat-
ment of disorders [12]. The results of this study may be used
to plan regional healthcare services in Kiitahya and to take pre-
ventive measures for the mental health of women.

This study aimed to identify the prevalence of PPD in mothers
and its risk factors.

Material and Method

Study population

The study population comprised mothers who presented to the
polyclinics of the Family Medicine and Children’s Health and
Diseases at Kiitahya Evliya Celebi Education and Research Hos-
pital, Turkey, between October and August 2015. Permission
was received from the hospital administration and ratification
was received from the Board of Ethics for this study.

Based on sample volume calculation, we planned to conduct
the study with 384 participants, considering the prevalence
rate was 50% with 95% confidence interval and 5% margin of
error. The questionnaire was administered to 387 mother who
consented to participate in the study. However, participants
who did not reply to at least 90% of the questions and who
did not match the participation criteria were excluded from the
study. As a result, the data from 302 mothers was evaluated in
the study. The main criterion for participating in the study was
having a baby aged 0-12 months.

Data collecting tool

The questionnaire consisted of two parts. The first part com-
prised questions about the sociodemographic characteristics of
the mothers (i.e. age, level of education, occupational status,
level of income, information about house, and number of people
living in house), reproductive characteristics (age at first birth,
number of living children, number of pregnancies and miscar-
riages, type of delivery, factors affecting pregnancy), and risk
factors (whether it was an intended pregnancy, weight and
height, presence of any physician-diagnosed chronic diseases,
any past experience of depression, smoking during pregnancy,
baby’s birth weight, sex of baby, and nutrition for baby). The
questionnaire also included questions related to mothers’
height, weight before and after delivery, and how much weight
they gained during pregnancy.

For the purpose of this study, the weight gained during preg-
nancy was evaluated based on the ideal criteria suggested by
Institute of Medicine (Gestational Weight Gain Recommenda-
tions) (i.e. 12.5-18 kg for women with BMI <19.8 kg/m?, 11.5-
16 kg for women with BMI: 19.8-26.0 kg/m?, 7-11.5 kg for
women with BMI: 26-29.0 kg/m?, and 7-11 kg for women with
BMI >29.0 kg/m? before pregnancy) [13]. The BMI of the partici-
pants before pregnancy was calculated and organized accord-
ing to the weight they gained during pregnancy. The women
who gained weight less than the suggested weight for each
BMI category were categorized as little weight gain, more than
the suggested weight were categorized as much weight gain,
and the remaining participants were categorized as normal
weight gain.

The second part of the questionnaire comprised the 10-ques-
tion EPDS [14]. In the EPDS the lowest score is O and the high-
est is 30; the four choices for each question are scored from O
to 3. As the score result increases, the likelihood of depression
increases. The EPDS was adapted into Turkish by Aydin et al,
who determined the cutoff score to be 13. Validity of EPDS was
75.5% for sensitivity and 71.5% for specificity; Chronbach’s al-
pha was 0.72 [15]. In this study, the participants who received
a score of 13 and over were accepted as having depression
risk.

Data analysis

Variables were investigated using the Kolmogorov-Smirnov test
to determine normal distribution (p>0.05). Chi-squared test and
one-way analysis of variance-ANOVA (Tukey test) were used for
the analysis of data in the SPSS 21.0 statistical software. In
one-variable analysis, a logistic regression model was devel-
oped with independent variables with the value of p<0.10. The
dependent variable was “depression status”. p value of <0.05
was accepted as statistically significant.

Results

The average age of the 302 mothers who participated in the
study was 28.05+4.33 (18-41) and 8.6% of the mothers were
aged over 35. In the group, 57% of the mothers had a prima-
ry school degree, 30.5% secondary school degree, and 12.6%
higher education/university degree. 74.5% of the mothers and
3.3% of spouses were unemployed. 15.9% of the participants
reported having a monthly household income below 1000 Turk-
ish lira (TL) and 13.9% of the participants over 3000 TL.
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18.5% of the participants mentioned that they were not satis-
fied with where they lived, 43.4% reported they were living in
a rented dwelling, and 31.8% stated that the number of house-
hold members was over 4.

The prevalence of PPD was 32.1% (n: 97) among the partici-
pants. With regard to household characteristics, the frequency
of PPD was higher in participants who lived in a rented dwell-
ing (p:0.020), were not satisfied with where they lived (p:0.003),
or lived in a house where the number of household members
was over 4 (p:0.05). There was no relationship between other
sociodemographic characteristics and the frequency of PPD
(p>0.05). According to results of a multiple regression model,
the factors of living in a rented dwelling, dissatisfaction with
where they lived, and living with over 4 household members
each double the PPD risk. As independent factors such as moth-
er’s age, occupational status, and educational level had p>0.10
in one-variable analyses, they were not included in the model
(Table 1).

Furthermore, 11.6% of the mothers reported they had smoked
during pregnancy and 11.3% had a chronic disease. It was
found that 16.6% of the participants had past experience of
depression. With respect to pregnancy weight gain, the results
show that 14.2% of the mothers gained little weight, 58.6%
normal weight, and 27.2% much weight. The results further re-
vealed that 79.1% of the mothers had an intended pregnancy,
43.4% of the babies were female, 40.4% of the mothers had
vaginal delivery, the birth weight was under 2500 g in 37% of

Table 1. The evaluation of the relationship between mother’s
sociodemographic characteristics and the frequency of PPD

Risk Factors Total PPD Statistically evaluation
(N:302) (N:97)
N (%) n (%) p value*  OR (confidence
interval %95)**
Age of mother
<25 82(27.2) 26 (26.8) 0.548
25-35 194(64.2) 62 (63.9)
>35 26(8.6) 9(9.3)
Occupational status
of mother
Employed 77(25.4) 20(26.0) 0.181
Unemployed 225(74.6) 77 (34.2)
Level of education
Primary 172(57.0) 59(34.3) 0.442
Secondary 92(30.5) 29 (31.5)
High school 38(12.6) 9 (23.7)
Level of income (TL)
<1000 48(15.9) 16 (33.3) 0.066 1
1000-2000 120(39.7) 48 (40.0) 1.52 (0.72-3.21)
2000-3000 92 (30.5) 24 (26.1) 0.79 (0.35-1.78)
>3000 42 (13.9) 9(21.4) 0.77 (0.27-2.14)
Status of house
Owner of house 171(56.6) 45 (26.6) 0.020 1
Rented 131(43.4) 52 (39.4) 1.91 (1.11-3.29)
Satisfaction
from the place of
residence
Satisfied 246(81.5) 70(28.5) 0.004 1
Not satisfied 56(18.5) 27 (48.2) 1.92 (1.02-3.66)
Number of people
living in the house
<4 206(68.2) 59 (28.6) 0.051 1
>4 96(31.8) 38 (39.6) 1.87 (1.07-3.29)

the babies, and 58.6% of the babies were only breastfed in the
first six months (Table 2) .

The frequency of PPD was higher in mothers who smoked dur-
ing pregnancy (p:0.000), had a past experience of depression
(p:0.000), gained much weight during pregnancy (p:0.006), had
an unintended pregnancy (p:0.000), or had a baby with a birth
weight less than 2500 g (p:0.010). There was no relationship
between other characteristics related to the mother and baby
and the frequency of PPD (p>0.05). According to results of the
multiple regression model, smoking during pregnancy, past ex-
perience of depression, and too much weight gain during preg-
nancy were the factors that almost doubled the PPD risk, while
intended pregnancy was a protective factor against PPD. No
significant relationship was found between PPD and the sex of
the baby, the number of living children. As independent factors
such as history of a chronic disease, type of delivery, and type
of feeding calculated as p>0.10 in one-variable analyses, they
were not included in the model (Table 2).

Tablo 2. The comparison of some characteristics related to the mother and
baby with frequency of PPD

Risk Factors Total PPD Statistically evaluation
(N:302) (N:97)
N(%) n (%) p value* OR (confidence
interval %95)**
Smoked during
pregnancy
No 267 (88.4) 76(285) 0.000 1
Yes 35(11.6) 21 (60.0) 2.63(1.18-5.91)
Past experience of
depression
No 252(83.4) 69 (27.4) 1
Yes 50(16.6) 28 (56.0)  0.000 2.93(1.14-5.90)
Weight gained during
pregnancy
Little weight gain 43(14.2) 12 (27.9) 0.006 1
Normal weight gain 177 (58.6) 47 (26.6) 0.93 (0.44-1.96)
Much weight gain 82(27.2) 38 (46.3) 2.23(1.10-4.94)
Intended pregnancy
No 63(20.9) 39 (60.3)  0.000 1
Yes 239(79.1) 58 (24.3) 0.22 (0.11-0.42)
Diagnosed chronic
diseases
Yes 34(11.3) 84(3 0.498
No 268(88.7) 13(3
Type of delivery
Normal 122(40.4) 39(32.8) 0.759
Section 180(59.6)  58(31.1)
Sex of baby
Male 171 (56.6) 48(28.1) 0.085 1
Female 131 (43.4) 49 (37 1.57 (0.91-2.70)
Number of children
living
<2 251(83.1) 75(29.9) 0.065 0.98 (0.92-1.05)
2 lzeri 51(16.9) 22 (43.1) 1
Baby’s birthweight
<2500gr 111 (37.0) 46(41.1) 0011 1
>2500gr 191 (63.0) 51 (26.8) 0.63 (0.37-1.09)
Baby’s nutritional
status
Breastfed 177 (58.6) 54(30.5) 0.411
Mom 43 (14.2) 12 (27.9)
breastfed +mom 82 (27.2) 31 (37.8)

*Results of Chi-squared test
**In one-variable analysis, a logistic regression model results were developed
with independent variables with the value of p<0.10

*Results of Chi-squared test
**In one-variable analysis, a logistic regression model results were developed
with independent variables with the value of p<0.10
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The mothers’ EPDS scores were also evaluated by the age of
the baby, where it was found that the average score was higher
in mothers with a one-month baby (11.8+5.7) compared to the
others, and that the average score decreased as the age of the
baby increased (F:3.63 p:0.003) (Figure 1) .
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Figure 1. The mothers’ average score in EPDS and confidence interval by the age
of baby (F:3.63 p:0.003)

Discussion

This study focused on the prevalence of PPD and associated
risk factors in mothers with a baby aged 0-12 months, who
presented to pediatrics and family medicine polyclinics of the
hospital for any reason. The PPD prevalence was 32.1% in the
study, where EPDS was used (Tables 1,2). Several cross-sec-
tional studies conducted with this scale worldwide provide the
following results with regard to PPD prevalence: 63.1% in Paki-
stan, 36.5% in South Africa, 36.1% in Korea, 34.5% in Taiwan,
32.4% in India, 11% in Israel, 13% in Canada, 22.5% in Ireland,
13.9% in Japan, 38.1% in Italy, 17.1% in Germany, 17.4% in
Spain, 12.8% in the UK, 10.1% in New Zealand, 9.3% in Norway,
9% in Australia, and 8.5% in France [5]. The cross-sectional
studies conducted in Turkey indicate that the prevalence ranges
between 14.0% and 41.4% [7-9].

The PPD prevalence is likely to vary according to cultural dif-
ferences and use of different scales for diagnosis [16]. In this
study, comparisons were made with studies in which the EPDS
was used. However, it should be noted that different cutoff
scores determined in different studies may cause variations in
prevalence values.

The prevalence rate found in this study is close to the rates in
developing countries (considering the rates across the world),
and similar to the prevalence rates found in Turkey. Neverthe-
less, the PPD prevalence is higher in Kiitahya than other values
reported for western provinces of Turkey. No other study was
conducted in Kiitahya related to PPD prevalence. However, the
fact that this is a hospital-based study may play a role in the
higher PPD prevalence. Thus, the result cannot be generalized
to the whole population. Most prevalence studies cover a period
shorter than one year after birth [5,8,9]. However, the literature
suggests that PPD is likely to develop at any time during the
year following delivery [2-4]. Thus, we believe that the involve-

ment of mothers with a baby aged 0 to 12 months is one of the
strengths of our study.

Among the potential sociodemographic risk factors that are
associated with PPD are economic hardship, being a house-
wife, being an immigrant, having an unemployed or uneducated
spouse, polygamy, domestic violence, and dissatisfaction with
life conditions [7-11]. Some studies report that the PPD risk
is higher among economically disadvantaged women [8-10].
A high economic status causes people to have less anxiety
about the future. Furthermore, a living area with desired char-
acteristics improves the quality of life and decreases negative
thoughts about life. On the other hand, a low economic status
is more likely to bring about depression [10,16]. In the present
study, the level of income may explain the increased PPD risk in
women who were unsatisfied with where they lived or who lived
in a rented dwelling. It was noted that the PPD risk lowered as
the level of income increased, although no statistically signifi-
cant relationship was found between them.

Mothers’ level of education is a factor that affects cognitive
and behavioral development of children in infancy and later
in their lives. The awareness about infant development is ex-
pected to be higher as the level of education increases. It was
reported that there is a negative correlation between PPD and
the educational level of mothers [5,17]. In the case of working
mothers, stress at work and the anxiety of not spending enough
time with baby are the factors that trigger PPD. However, this
study has not presented any statistically significant relationship
between PPD and the educational level or occupational status
of mothers.

Rituals based on traditions, e.g. support of the elder in family
and mothers’ taking time to rest, have positive impacts on the
mood of mothers expecting affection and care after delivery
[18]. A study conducted in the United Arab Emirates reported
that domestic problems and hence higher PPD prevalence were
present in women living in crowded households. However, the
same study also noted that a multiparous mother became hap-
pier after each birth and the mother’s importance in the family
increased as the number of children increased [18]. In Nepal
where there are many socially and financially disadvantaged
families, a study reported that each child was perceived as a
burden and this triggered PPD in mothers [19].

In the present study, we found that the PPD risk was higher
in women living in crowded families. The PPD prevalence was
higher in mothers who had more than two children; however,
the difference was not statistically significant. As the number of
family members and children at home increases, the workload
of mothers increases too; with the removal from the nuclear
family, the effect of cultural factors becomes more tangible.
Both factors are likely to trigger depression in women.
Smoking during pregnancy may result from several factors, in-
cluding low socioeconomic status, low educational level, non-
presence of spouse, unintended pregnancy, disregard of the
baby’s health, and living with smoking family members [20,21].
Although quitting smoking is not easy, many studies have shown
that over half of women quit smoking after learning that they
are pregnant [20-22]. Miyazaki et al. reported that there was
a positive correlation between smoking and depression symp-
toms [21].
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In this study, 11.6% of the mothers reported that they smoked
during pregnancy, and it was found that the PPD risk was twice
as high in smoking mothers as in non-smoking mothers. Many
factors that cause smoking during pregnancy are also likely to
be factors that cause depression. It should nevertheless be not-
ed that because details related to smoking were not questioned
in the survey, some factors cannot be explained clearly.

There are several studies suggesting that the risk of developing
PPD is higher in women with a past experience of depression.
Past psychological problems may be an obvious predictor of
postnatal depression [19-23].

The results related to the relationship between history of de-
pression and PPD in this study support findings in the literature.
The fact that about 17% of the mothers had a prior experi-
ence of depression is a significant finding. However, because
the past experience of depression was determined based on
self-reports of participants, it is not clear whether the depres-
sion diagnosis was precise.

The adverse effect of unintended pregnancy on mothers may
be explained by social and psychological unpreparedness. An
unwanted baby is likely to affect the whole life and career plans
of a mother and trigger PPD [24,25]. Thus, it is not surprising
that PPD prevalence was higher in this study among mothers
that had an unintended pregnancy.

A meta-analysis reported that approximately 40% of mothers
with a premature baby showed postnatal depression symptoms
[26] and that there was a positive correlation between low birth
weight and PPD [27].

We found in this study that the PPD prevalence was higher in
the mothers of babies with birth weight less than 2500 g. Low
birth weight is likely to cause mothers to feel anxiety for the
baby and to feel that she has failed to meet the baby’s needs
during pregnancy. The inclination for depression may be great-
er in this group because the above factors increase stress in
mothers.

Some studies showed that lack of breastfeeding was a poten-
tial risk factor for PPD. The ties between mother and baby get
stronger physiologically and psychologically with breastfeeding
and the feeling of guilt and insufficiency may have negative
effects on the mental health of non-breastfeeding mothers [28-
30]. The present study did not show any relationship between
breastfeeding and PPD.

The sex of the baby is a hidden PPD risk factor for mothers. It
was reported that male children are always preferred in the cul-
tures of countries, such as Arabic countries, Iran, India, China,
Japan, Taiwan, and Korea [16,31]. Male children are involved in
family business, provide economic support to the family, and
continue the family’s lineage. Female children are tied to their
husband’s family after marriage and may not have strong bonds
with their own family. The perceptions related to the sex of the
baby are similar in Turkey to the above-mentioned countries.
However, this study did not show any relationship between the
sex of the baby and PPD.

Several studies note that depression risk is higher at the be-
ginning of the postpartum period compared to in the follow-
ing months [10-13,16]. In this study, the higher rate of depres-
sion in the first months after delivery may be explained by the
characteristics of the postnatal period. The postnatal period,

starting from the first month after delivery, is the period when
mother and baby get used to each other and when sleep and
adaptation problems are likely to have negative psychological
effects on mother.

The frequency of depression increases in teenage women. Yet,
there are different viewpoints about PPD and age. In this study
we found no correlation between mother’s age and PPD while
some studies reported that young age or adolescent pregnancy
was a factor increasing depression [8,10,11,30]. Some other
studies showed that there was no relationship between ges-
tational age and PPD [7,9]. There are studies reporting that
excessive or insufficient weight gain in pregnancy may have
physiological and psychological negative effects on the mother
and that these effects are likely to continue after birth [29-32].
The same studies showed that mothers who gained weight over
16kg during their pregnancy were more depressive, and that
there was a positive correlation between weight gain and PPD
[31,32]. The results of our study support this finding, showing
that gaining too much weight during pregnancy doubled the
PPD risk.

This research, conducted in the provincial center of Kiitahya, is
a cross-sectional study, evaluating the mental health of women
at reproductive age after childbirth. The study used the EPDS to
screen for the presence of PPD in mothers who presented to the
secondary healthcare institution for any reason. However, no
psychiatric sessions were conducted with mothers and no scale
was used for a precise psychiatric diagnosis. A study reported
that the EPDS was more sensitive than a clinical interview [33].
However, the EPDS is based on self-reporting and is mostly
used for screening purposes. It is targeted at determining the
risk rather than diagnosing depression precisely. These factors
constitute limitations for our study, just as for many other stud-
ies based on this scale.

The National Institute for Care and Health Excellence guidelines
emphasize the need for guidance for antenatal and postnatal
mental health of women and they make evidence-based recom-
mendations for possible mental health problems faced by wom-
en [34]. In consideration of these recommendations, the data
collected in this study may be used to plan regional healthcare
services and to take preventive measures for the mental health
of women. The EPDS may be used to screen PPD among moth-
ers who present to healthcare institutions for pregnancy follow-
up visits or for vaccination of babies. This enables healthcare
professionals to follow women with PPD risk more closely and
to direct them to related departments for precise diagnosis.
Thus, early diagnosis and proper recommendations will help to
improve the quality of life, not only for the mothers but also for
their babies and families.

To conclude, in the present study, dissatisfaction with where
they live, living in a rented dwelling, an unintended pregnancy, a
past experience of depression, smoking, excessive weight gain
during pregnancy, giving birth to an underweight baby, and the
first months after birth are the risk factors that have a signifi-
cant effect on PPD. The risk factors that have been found in this
study can help to guide planning regional health services for
specific risk groups.
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Oz

Giris: Bu calismanin amaci; erken gebelik donemindeki tam kan sayimi para-
metrelerinin ve ilk trimester trizomi taramasi sirasinda bakilan biyokimyasal
parametrelerin erken baslangicli preeklampsiyi tespit edip etmeyeceginin
arastirilmasidir. Gere¢ ve Yontem: Calismadaki 1. Grup, 18-40 yasindaki
tekil gebeligi olan ve 34. gebelik haftasindan énce preeklampsi tanisi alip
37. hafta ve sonrasinda dogum yapan 214 hastadan olusmaktaydi. Kontrol
grubunu 2. grup olusturdu. Yardimci iireme teknikleriyle gebe kalanlar, viicut
kitle indeksi >30kg/m2 olanlar, kromozomal anomalili gebelige sahip olanlar,
medikal problemi ya da 6ykiisti olanlar, cogul gebelikler, antenatal dsnemde
vajinal kanamasi olanlar ve erken dogum 6ykiisii olanlar calisma disi birakildi.
Preeklampsi, sistolik kan basinci 140 mmHg ve istd, diyastolik kan basinci 90
mmHg ve Ustl hesaplanan ve 20. gebelik haftasindan sonra proteintirisi olan
gebelikleri tanimlamaktaydi. Tam kan sayimi, PAPP-A ve serbest beta-HCG
icin kan 6rnekleri 11+0 ile 13+6 gebelik haftalari arasinda alindi. Bulgular:
Dogumdaki gebelik haftasi ve dogum agirliklari 1. grupta anlamli olarak daha
dustik bulundu. Notrofil lenfosit orani ve trombosit dagilim genisligi preek-
lamsi grubunda daha yiiksek bulundu. Buna karsin lenfosit sayisi ve PAPP-A
diizeyi preeklampsi grubunda daha diisiiktii. Tartisma: Mevcut gebelikteki,
natrofil lenfosit orani ve trombosit dagilim genisliginin yiksek seviyeleri ve
lenfosit sayisi ve PAPP-Anin disiik seviyeleri ile erken baslangicli peeklampsi
arasinda gicli bir baglanti oldugu sonucuna ulastik.

Anahtar Kelimeler
Gebelik; Preeklampsi; Tarama Testleri; Trombosit; Biyokimyasal Sonuclar

Abstract

Aim: To investigate whether complete blood count parameters of early preg-
nancy or biochemical markers of first-trimester trisomy screening were relat-
ed to the prediction of early onset preeclampsia. Material and Method: Group
1 (n=214) was composed of patients between 18-40 years old with a single
pregnancy who was diagnosed with preeclampsia at <34 gestational weeks
and had delivery at =37 weeks of gestation. Group 2 (n=240) was a control.
Women who became pregnant by assisted reproductive technologies or had
a body mass index (BMI) >30kg/m2, had a history of delivery complicated by
chromosomal anomalies, current or previous medical problems, or multiple
pregnancies and patients who had vaginal bleeding in the antenatal period or
a history of preterm delivery were excluded. Preeclampsia for pregnancy is
defined as having a systolic blood pressure =140 and diastolic blood pressure
290 as well proteinuria after the 20th gestational week. Blood samples for
complete blood count, PAPP-A, and free beta-HCG were collected between
11+0 to 13+6 gestational weeks. Results: The mean gestational weeks at
delivery and birth weight were significantly lower in Group 1 (preeclampsia)
than in Group 2 (control). NRL and PDW were found significantly higher in
Group 1. Lymphocyte count was significantly lower in Group 1. PAPP-A was
lower in Group 1. Discussion: We found a strong relation between high levels
of NLR and PDW, as well as low levels of lymphocyte count and PAPP-A, with
early onset preeclampsia development during the current pregnancy.
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Introduction

Preeclampsia affects approximately 6-8% of pregnancies [1]. It
is one of the most fatal events seen during pregnancy, it presents
with hypertension (systolic blood pressure = 140 and diastolic
blood pressure = 90) and proteinuria (=300 mg/24 hours or
1+persistent by dipstick) that may arise from early weeks of
pregnancy (but generally after the 20th gestational week); it
has a high morbidity and mortality rate [2]. While numerous
factors have been accused as contributors to the disease, still
the pathogenesis is not clear, and therefore early prediction is
impossible [3]. Pathologic trophoblastic invasion of maternal
vessels causes impairments in placental perfusion, thereby
damaging the maternal endothelial cells and destroying their
functions by the mediators that flow into maternal circulation.
This mechanism is suspected for preeclampsia pathogenesis [2].
It is known that more than half of maternal and fetal mortality
due to hypertensive diseases can be prevented [4]. However,
termination of pregnancy is still the most effective treatment.
Therefore, any of the effective determinants may have great
importance in prediction and treatment of preeclampsia.
Abalance between the coagulation and anti-coagulation system
is essential in the formation and continuation of pregnancy. Many
biochemical determinants like D-dimer (DD), soluble fms-like
tyrosine kinase-1 (sFlt-1), and platelet distribution width (PDW)
have been studied [5-7]. Studies have focused on neutrophil/
lymphocyte ratio (NLR), and thrombocyte/lymphocyte ratio
(TLR) and researchers have shown that the ratio between blood
cell subtypes might be promising in diagnosing and determining
the prognosis of the diseases related to a chronic low level of
inflammation [8-10].

Pregnancy-associated plasma protein-A (PAPP-A) is one of the
most frequently studied first-trimester biochemical markers,
especially in pregnancies complicated with
growth retardation and preeclampsia [11]. PAPP-A is related
to fetal growth and trophoblastic invasion of deciduas. Its
level increases, especially from the 22nd gestational week to
term [12]. PAPP-A is a metalloproteinase that proteolyzes the
intrinsic growth factor binding protein-4 (IGFBP-4). In-vitro
studies showed that PAPP-A plays a role in cellular response
to vascular damage and its increased levels in circulation have
been determined as a marker of oxidative stress [13].

In this study, we aimed to investigate whether complete blood
count parameters of early pregnancy or biochemical markers of
first-trimester trisomy screening (PAPP-A, free beta-HCG) were
related to prediction of early onset (before the 34th gestational
week) preeclampsia.

intrauterine

Material and Method

This was a retrospective case-control study of preeclamptic
nulliparous women who gave birth at the Department of
Obstetrics and Gynecology in Medipol University, Faculty of
Medicine, from January 2013 to December 2016. The study was
based on chart review. In total, 12,960 patients were searched.
The study group was composed of patients between 18-40
years old with a single pregnancy who were diagnosed with
preeclampsia at <34 gestational weeks and had delivery at
>37 weeks of gestation who were routinely followed up in our
hospital beginning from the first antenatal examination and had

first-trimester trisomy screening. The study group patients did
not have any previous history of chronic diseases. Our control
group was composed of 18-40 year-old women with singleton
pregnancies without any complications during pregnancy
and who gave birth at =37 weeks of gestation in the same
period. Women who became pregnant by assisted reproductive
technologies or had a body mass index (BMI) >30kg/m2, had
a history of delivery complicated by chromosomal anomalies,
current or previous medical problems, or multiple pregnancies
were excluded. Furthermore, patients who had vaginal bleeding
during the antenatal period or a history of preterm delivery
were excluded.

Preeclampsia for pregnancy is defined as having a systolic
blood pressure =140 and diastolic blood pressure =90 as well
proteinuria (300 mg/24 hours or 1+persistant by dipstick) after
the 20th gestational week. Blood pressure was measured at
least two times within a 6-hour interval, and it was confirmed
that the patient had at least 30 minutes of rest before
measurement. Gestational age was calculated based on the
first day of the last menstruation period and/or crown-rump
length measurement of the first-trimester ultrasound. Blood
samples for complete blood count, PAPP-A, and free beta-HCG
were collected between 11+0 to 13+6 gestational weeks.
Group 1 (study group) consisted of 214 patients who had
early onset preeclampsia whereas Group 2 (control group) was
formed from 240 patients. The two groups were compared with
each other due to their demographic features and obstetric and
biochemical results.

Blood sample collection and laboratory methods:

Venous blood samples were collected by vacuum tubes for
biochemical analyses. After the blood had coagulated the
sample was centrifuged for ten minutes at 3000 RPM. The
electro-chemiluminescence immunoassay (ECLIA) method was
used for measuring the quantity of free b-HCG and PAPP-A.
For this technique, the Immulite 2000 immunoassay system by
Siemens was used. Tubes containing K3EDTA were used for CBC
investigation. The quantity of CBC parameters were measured
by automated hematology analyzer (XT2000i, Sysmex, Osaka,
Japan).

Statistical Method

Data were analyzed by using the Statistical Package Social
Sciences (SPSS) Version 15.0 (SPPS Inc., Chicago, IL). Descriptive
statistics were used for numerical variables and presented as
the mean and standard deviation. Kolmogorov-Smirnov test
was used for analyzing normally distributed variables and
Mann-Whitney U test was used in the comparison of subgroups.

Results

In total 454 patients’ data was analyzed. The mean age was similar
for the two groups, being 28.7+3.4 for Group 1 and 27.5+3.5 for
Group 2. The mean gestational weeks at delivery and birth weight
were significantly lower in Group 1 compared to Group 2 (37.6+1.1
vs. 40.5+1.5 weeks, p<0.01 and 2845+334 vs. 3320+331 g,
p<0.01, respectively). Nevertheless, there was no statistically
significant difference for gravidity, smoking status, and BMI before
the pregnancy between the two groups (Table 1).
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Table 1. Demographic and obstetric features of two groups (for the explanation
of gravidity, mean and minimum-maximum values were used; for smoking
status, the number of patients and their percentages were used).

Group 1 (n=214) Group 2 (n=240) p-value

maternal age (years) 28.7+3.4 27.5+3.5 0.98
gravidity 2(1-3) 1(0-2) 013
smoking status 7 (3.2%) 8 (3.4%) 0.90
gestational weeks 37.6£1.1 40.5+1.5 <0.01
at delivery (weeks)

BMI (kg/m?) 22.9+3.2 22.7+3.5 0.09
Birth weight (g) 28451334 33204331 <0.01

Table 2. Comparing two groups for hematological and biochemical markers

Group 1 (n=214) Group 2 (n=240) p-value

leukocyte counts 87+15 85+ 14 0.57
(x10%*/mm?

neutrophil counts 6.8+2.1 6.6+1.4 0.54
(x10%/mm?)

lymphocyte counts 1.8+0.49 2.3+ 0.79 <0.01
(x103/mm?)

platelet counts 235+ 53 238141 0.13
(x103/mm?)

NLR 3.96+ 1.23 322+ 1.24 0.05
PLR 119+ 51 120+ 43 0.87
MPV 10.3:0.85 10.4+1.1 0.24
PCT 0.251+0.04 0.248:0.05 0.77
PDW 12.5+2.1 11.6x 1.87 <0.01
PAPP-A (MoM) 0.78+0.3 1.19+0.84 <0.01
free-b-HCG (MoM) 0.99+0.51 1.05+0.47 0.36

NRL and PDW were found significantly higher in Group 1
compared to Group 2 (3.96+1.23 vs. 3.22+1.24, p<0.05 and
12.5£2.1 vs. 11.6+1.87, p<0.01). The lymphocyte count was
significantly lower in Group 1 (1.820.49 vs. 2.3+0.79 x103/
mm3, p<0.01). Furthermore, PAPP-A was found to be lower
in Group 1 (0.78+0.3 vs. 1.19+0.84 MoM, p<0.01). Other CBC
parameters, as well as free b-HCG, were found to be similar in
the two groups.

Discussion

In this study, it was shown that first-trimester biochemical
markers such as NLR, PAPP-A, and hematologic parameters
might be useful in the early detection of preeclampsia. Despite
the fact that many studies have been conducted on early
prediction of preeclampsia, none to date has identified any
single marker that is simple, quick, non-invasive, reliable, and
low-cost [14].

In a retrospective study, uncomplicated pregnancies were
compared with pregnancies with severe and moderate
preeclampsia, and it was shown that platelet count was
negatively related to the severity of preeclampsia [15]. In
support of this, another study showed that preeclamptic
pregnant women had lower platelet counts compared to non-
complicated pregnant women and non-pregnant women [16].
Furthermore, AlSheeha et al. showed lower platelet count
in preeclamptic women, but they could not find any relation
between the platelet count and severity of preeclampsia
[17]. We could not find any statistically significant difference
between the study group and the control group for platelet

count. Our findings were supported by a previous study that
concluded that preeclampsia impaired platelet function in spite
of platelet count abnormalities [1].

During pregnancy, platelet turnover increases in maternal
While larger platelets are metabolically and
enzymatically much more active, they have increased thrombotic
potential. Previous studies from Turkey had conflicting results.
While one study showed statistically significant higher levels of
MPV in preeclamptic women [18], another study displayed no
difference between two groups for CBC and MPV [19].

MPV is a determinant of platelet function and activation. Its
level has been shown to increase in conditions that are related
to endothelial cell injury, such as preeclampsia [20]. Endothelial
cell injury
thrombus turnover, and increased the level of younger platelets
in circulation and so increases the MPV level. Furthermore, it
was shown that the probability of preeclampsia was two times
higher in those pregnant women who had a MPV level lower
than 8.5 fL in gestational weeks 24-28 [18). In contrast, we
could not find any significant difference in MPV levels between
our study and control groups.

Later studies have focused on NLR and PLR, which are two
parameters of CBC thought to indicate systemic inflammation
due to decreased lymphocyte rate. It has been found that high
levels of NLR and PLR were correlated with renal function
impairment in diabetic patients and with increased mortality
rate in malignancies [21,22]. Despite the fact that NLR was
found to be higher in preeclamptic patients [23], there is
conflicting evidence about the association between the severity
of preeclampsia and NLR [23-25]. In the present study, NLR was
found to be significantly higher in the preeclampsia group than
in the control group, while there was no significant difference
for PLR. In support of our study, another study from our country
could not find any difference for PLR in preeclamptic patients
[26].

PDW is a well-known parameter of platelet activation and
endothelial cell injury [26]. It was thought to be a much more
specific marker of platelet activation than MPV since its level
was not affected by platelet distention [7]. Although some
studies have not found any statistically significant difference for
PDW in preeclamptic patients [17,27]. In most studies, PDW was
found higher in preeclamptic patients [7,16,28]. In our study,
consistent with most studies in the literature, PDW was found
higher in the preeclampsia group. Furthermore, regardless of
NLR, PDW occurred at different levels when comparing severe
and moderate preeclampsia patients [7].

Plateletcrit (PCT) is calculated with platelet count and MPV
[29]. A rate of PCT under 0.1% is an indirect sign of platelet
transfusion requirement, and it is a more specific determinant
than platelet number in thrombocytopenic patients [30].
Although we found a similar rate between our study and control
groups, it is clear that more studies are needed in this field.
Preeclamptic women who had chromosomally normal babies
were found to have low levels of PAPP-A, but its predictive
value was not found to be convincing enough [31]. Despite
this, in another study, low levels of PAPP-A were determined
as a statistically significant marker of late-onset preeclampsia
[32]. In a study of 973 pregnant women, 111 had preeclampsia,

circulation.

causes microthrombus formation, increased
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and their PAPP-A level was found between 0.53 to 1.08, with a
mean value of 0.8 MoM [33]. Similarly, we found a mean PAPP-A
value of 0.78 MoM in the preeclampsia group. Furthermore, a
measurement of the PAPP-A level below the 10th percentile was
related to an increased preeclampsia rate (OR 1.6, 95% Cl: 1.3-
2.6) (32). Despite the fact that our findings did not reveal any
critical value of PAPP-A level for prediction of preeclampsia, we
found it to have a level lower in the preeclampsia group.

In our study, we found a strong relation between high levels of
NLR and PDW, as well as low levels of lymphocyte count and
PAPP-A, with early onset preeclampsia development during
the current pregnancy. While our results need to be confirmed
with larger studies, we believe that patients who have similar
hematological and biochemical results to our study should be
assessed for preeclampsia.
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Oz

Amag: Biz bu calismada omuz agrisi ve disfonksiyonun en 6nemli nedenlerin-
den olan rotator manset lezyonlari ve biseps uzun basi tendonu patolojilerin-
de, artroskopi ile karsilastirmali olarak manyetik rezonans goértintiilemenin
tanisal performansini incelemeyi amagladik. Gere¢ ve Yéntem: Artroskopik
cerrahi uygulanmis 180 hasta tespit edildi. Bu hastalardan 6ncesinde tanisal
manyetik rezonans gorintileme tetkiki olan ve calisma kriterlere uyan 17’si
erkek, 47’si kadin toplam 64 hasta calismaya dahil edildi. Artroskopik cer-
rahi éncesi 6 hafta sire icerisinde cekilen manyetik rezonans gériintiileme
bulgulari ile artroskopik omuz eklem muayene bulgular retrospektif olarak
incelendi. Bulgular: Supraspinatus tendonu tam kat yirtiklarinda sensitivite
%89.1, spesifisite %94.4, parsiyel yirtiklarda sensitivite % 93.8, spesifisite
%87.5, biseps uzun bas tendonu tam kat yirtiklarinda sensitivite %33.3, spe-
sifisite %98.4, parsiyel yirtiklarda sensitivite %58.3, spesifisite %80.8 sap-
tandi. Artroskopide 24 (%37.5) hastada, manyetik rezonans goriintiilemede
32 (%50) hastada birden fazla tendonda yirtik saptandi. Ayrica rotator man-
set yirtiklarinda artroskopide 15 (%23.4), manyetik rezonans gériintillemede
19 (%29.6) hastada biseps uzun basi tendon yirtiklarinin birlikteligi tespit
edilmistir. Tartisma: Manyetik rezonans goriintiileme rotator manset tendo-
nu patolojilerinde, artroskopi ile karsilastirmali olarak, 6zellikle supraspinatus
tendonu yirtiklarinda yiiksek dogruluk, kappa degeri (kappa degeri: 0,78) ile
guicli tutarlilik araliginda sensitivite ve spesifisitesi yiiksek bulunmustur. An-
cak biseps uzun basi tendon patolojilerinde sensitivite diisiik tespit edilmistir.
Manyetik rezonans goriintiileme giinimiizde, omuz tendonu patolojilerinde
ozellikle rotator manset tendonu patolojilerinde gtivenilir tani yontemi olarak
yerini korumaktadir.

Anahtar Kelimeler
Rotator Manset; Biseps Uzun Basi; Tam Kat Yirtik; Parsiyel Yirtik; Manyetik
Rezonans Goériintileme

Abstract

Aim: In the study, we aimed to evaluate the diagnostic performance of mag-
netic resonance imaging in comparison with arthroscopy in rotator cuff le-
sions and pathologies of the long head of the biceps tendon, which are one
of the most important causes of shoulder pain and dysfunction. Material
and Method: 180 patients treated with arthroscopic surgery were identified.
Sixty-four patients (17 males, 47 females) who had undergone diagnostic
magnetic resonance imaging and met the study criteria were enrolled in the
study. The magnetic resonance imaging within the last 6 weeks preopera-
tively and arthroscopic shoulder joint examination findings during the op-
eration were reviewed retrospectively. Results: Sensitivity was found to be
89.1% and specificity was found to be 94.4% in the full thickness tears, and
sensitivity was found to be 93.8% and specificity was found to be 87.5% in
the partial tears of the supraspinatus tendon; sensitivity was found to be
33.3% and specificity was found to be 98.4% in the full-thickness tears, and
sensitivity was found to be 58.3% and specificity was found to be 80.8% in
the partial tears of the long head of the biceps tendon. 24 (37.5%) patients in
arthroscopy and 32 (50%) patients in magnetic resonance imaging had more
than one tear in the tendon. Furthermore, the combination of the tears of the
long head of the biceps tendon was found in the rotator cuff tears’ arthros-
copy of 15 patients (23.4%) and magnetic resonance imaging of 19 (29.6%)
patients. Discussion: In comparison with arthroscopy, magnetic resonance
imaging in rotator cuff tendon pathologies, especially in the supraspinatus
tendon tears, demonstrated high accuracy, the kappa value (kappa value:
0.78), high sensitivity and specificity in the strong consistency range. How-
ever, sensitivity was low in pathologies of the long head of the biceps tendon.
Magnetic resonance imaging remains to be a reliable diagnostic method in
shoulder tendon pathologies, especially in rotator cuff tendon pathologies.
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Introduction

Shoulder pain is the third most common clinical complaint of
the musculoskeletal system, and it is observed in 7-26% of
adults [1]. Among the causes of shoulder pain and dysfunction,
rotator cuff lesions are among the leading causes according to
their prevalence. The rotator cuff tear is observed in 65-70%
of cases and its prevalence increases with age [1-2]. Moreover,
pathologies of the long head of the biceps tendon are mostly
associated with rotator cuff tears and are among the most im-
portant causes of anterior shoulder pain [3]. Therefore, it is very
important that the rotator cuff and the long head of the biceps
show integrity in patients consulting with complaints of shoul-
der pain and dysfunction [3].

Nowadays, many imaging methods such as ultrasonography,
computed tomography (CT), CT-arthrography, Magnetic Reso-
nance Imaging (MRI), and magnetic resonance- arthrography
are used for this purpose. In recent years, the fact that intraar-
ticular and periarticular structures can be displayed in more de-
tail with the increased spatial resolution in MRl has made MRI
one of the most preferred diagnostic methods in the evaluation
of shoulder joint pathologies nowadays [1,2].

In the study, we aimed to examine the diagnostic performance
of MRI in comparison with arthroscopy in pathologies of the
rotator cuff and the long head of the biceps tendon, which are
among the most important causes of shoulder pain and dys-
function.

Material and Method

Study Population and inclusion criteria

180 patients, who had undergone arthroscopic surgery due to
shoulder pain, dysfunction, and rotator cuff pathology between
January 2014 and November 2016, were retrospectively identi-
fied. 64 patients who had undergone the diagnostic MRI ex-
amination and matched the criteria were included in the study.
Among the patients, 17 were male, 47 were female, the age
average was 56.1+9.8 years, the age range was 37-74 years.
The MRIs of all the patients taken within 6 weeks before ar-
throscopic surgery were examined retrospectively. The local
ethics committee approval was received before starting the
study (Kirikkale University clinical research ethics committee,
decision no: 10/01, date 11.04.2017).

Exclusion Criteria

Furthermore, patients with adhesive capsulitis, who had under-
gone a surgical operation on the same side of the shoulder,
having massive rotator cuff tear with pseudoparalysis, ad-
vanced osteoarthritis, large-scale (bigger than 2 ¢cm) retracted
tears associated with atrophy in the rotator cuff muscles and
fatty degeneration were not included in the study. The MRI tak-
en at the external center, cases whose MRIs had been taken 6
weeks before the arthroscopic surgery, and patients whose MRI
records could not be accessed were excluded from the study.

Arthroscopy

The patients were operated under general anesthesia and in
the sitting position called the beach chair position. Initially, the
acromion, distal clavicle, acromioclavicular joint, coracoid, and
portals were marked with a surgical marker. The posterior por-

tal was opened approximately 2 cm medial and 2 cm inferior of
the posterolateral corner of the acromion. The anterior portal
was opened approximately 2-3 cm anterior of the anterolateral
corner of the acromion, and the lateral portal was opened ap-
proximately 2-4 cm lateral of the posterior of the acromiocla-
vicular joint. An arthroscopic examination of the glenohumeral
joint was performed through the posterior portal. The tendons
forming the rotator cuff and the tear in the long head of the
biceps tendon were displayed fully, and their sizes and shapes
were recorded.

Magnetic resonance imaging protocol and interpretation

MRI was performed with 1.5 Tesla MR device (Philips MRI Sys-
tems, Achieva Release 3.2 Level 2013-10-21, Philips Medical
Systems Nederland B.V) using the surface shoulder coil. In the
examination, T1 weighted; T1-TSE (Turbo Spin-Echo) axial, T1-
TSE oblique coronal (780/15; FOV 14 cm; cross-sectional thick-
ness 3.5 mm; intersection gap 0.4 mm; matrix 320 x 256), T2
weighted; T2-FFE (Fast-Field Echo) axial, T2-TSE oblique sagit-
tal, T2 weighted fat-suppressed, T2-SPAIR (spectral attenuated
inversion recovery) axial and oblique coronal (3400/50; FOV, 14
cm; cross-sectional thickness 3.5 cm; intersection gap 0.4 mm;
matrix, 256 x 256) images were obtained. All MRIs were ret-
rospectively examined by two radiologists experienced in the
musculoskeletal subject (MHS, MI).

The pathologies of the rotator cuff tendons, partial and full-
thickness tears were examined. The absence or discontinuity
of the tendon in the supraspinatus muscle was evaluated as
a full-thickness tear (Figure 1a,b), and the limited focal defect
on the articular or bursal surface of the tendon was evaluated
as a partial tear. The absence or discontinuity of the tendon
in the subscapularis and infraspinatus muscles was evaluated
as a full-thickness tear (Figure 2), and the focal discontinuity,
loss of integrity, and fluid increase in the tendon were evalu-
ated as a partial tear. The pathologies in the long head of the
biceps tendon, a supporter of the rotator cuff tendons, were
evaluated as a full-thickness tear, partial tear, and tendon sub-
luxation. The dislocation of the long head of the biceps tendon
was not included in our study because it was not present in
our patients. While the discontinuity of the tendon fibers in the
long head of the biceps tendon and an empty bicipital groove
in the axial and oblique sagittal sections were evaluated as a
full-thickness tear, and the thinning, irregularity, fragmentation,
signal increase in the tendon and liquid around the tendon and
in the bicipital groove were evaluated as a partial tear (Figure
3a,b,c), the displacement of the long head of the biceps tendon
from the bicipital groove to the medial was evaluated as a sub-
luxation.

Figure 1. (a) The full-thickness tear in the supraspinatus tendon in oblique coronal
T2-SPAIR (spectral attenuated inversion recovery) images in MRI (white arrow),
(b) The full-thickness tear in the supraspinatus in the arthroscopy image in the
same patient (white arrow), (* Tuberculum majus).
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Figure 2. The full-thickness tear in the subscapularis tendon in oblique coronal
T2-SPAIR (spectral attenuated inversion recovery) images in MRI (white arrow).

Figure 3. (a, b) The partial tear and the liquid in the tendon circumference in the
long head of the biceps tendon in oblique coronal, axial T2-SPAIR (spectral attenu-
ated inversion recovery) images in MRI, (c) The biceps tendon in the arthroscopic
image of the same patient (white arrow).

Statistical analysis

The compatibility between the operation and MRI findings of
the patients was compared statistically using the IBM SPSS
20.0 program with sensitivity, specificity, positive predictive
and negative predictive values, accuracy, p-values, and the
kappa analysis test. p <0.05 was considered to be statistically
significant. The receiver operating characteristic curves (ROC)
were used for the efficacy of full-thickness and partial tear di-
agnosis of the supraspinatus and the long head of the biceps
tendons of MRI.

Results

In arthroscopy, a full-thickness tear of the supraspinatus tendon
was detected in 46 patients (71.9%) and a partial tear of the
supraspinatus tendon was detected in 16 (25%) patients, and
no tear was detected in the supraspinatus tendon in 2 patients
(3.1%). There were a full-thickness tear in 4 patients (6.3%) and
a partial tear in 6 patients (9.4%) in the subscapularis tendon,
a full-thickness tear in 2 patients (3.1%) and a partial tear in 3
patients (4.7%) in the infraspinatus tendon, a full-thickness tear
in 3 patients (4.7%) and a partial tear in 12 patients (18.8%)
in the long head of the biceps tendon (Table 1). There was no
tear in the teres minor tendon. Only full-thickness/partial tear
was detected in 39 patients (60%) in the supraspinatus ten-
don, and no tear was detected in the supraspinatus tendon in
1 patient. Multiple tendon tears were detected in 24 patients
(37.5%) (Table 2).

In the MRI examinations, a full-thickness tear of the supraspi-
natus tendon was detected in 43 (67.2%) patients and a partial
tear of the supraspinatus tendon was detected in 20 (31.3%)
patients, and no tears were detected in the supraspinatus ten-
don in 1 patient (1.6%). There were full-thickness tears in 2
patients (3.1%) and partial tears in 8 patients (12.5%) in the
subscapularis tendon, full-thickness tears in 2 patients (3.1%)
and partial tears in 5 patients (7.8%) in the infraspinatus ten-
don, full-thickness tears in 2 patients (3.1%) and partial tears
in 17 patients (26.6%) in the long head of the biceps tendon,
and subluxation in 3 patients (4.7%) (Table 1). No tear was de-
tected in the teres minor tendon. Partial tear was determined
in the tendon in the arthroscopy of patients with subluxation
in the long head of the biceps tendon in MRI. While only full-
thickness/partial tears were determined in 32 patients (50%) in
the supraspinatus tendon, tears in other tendons together with

Table 1. The comparison of the sensitivity, specificity, positive predictive values (PPV), negative predictive values (NPV), accuracy, p-values, and kappa analysis test

between the findings of arthroscopy and MRI.

Pathological findings Arthroscopy(n) MRI (n) Sensitivity Spesificity PPV NPV \lf:IFL)lF::sl Accuracy P values
Full-thickness tears in supraspinatus tendon 46 42 89.1 94.4 97.6 773 0.78 90 0
Partial tears in supraspinatus tendon 16 21 93.8 87.5 71.4 97.7 073 89 0
Full-thickness tears in subscapularis tendon 4 2 50 100 100 96.8 0.65 96.8 0
Partial tears in subscapularis tendon 6 8 66.7 93.1 50 96.4  0.52 90 0.001
Full-thickness tears in infraspinatus tendon 2 2 100 100 100 969 1 100 0
Partial tears in infraspinatus tendon 3 5 100 96.7 60 100 0.73 96.8 0
Full-thickness tears in LHBT 3 2 333 98.4 50 96.8 0.37 95.3 0.02
Partial tears in LHBT 12 17 583 80.8 412 894 033 76.5 0.06
Subluxation in LHBT Partial tears 3 - - - - - - -

The Long Head of the Biceps Tendon(LHBT), Magnetic Resonance Imaging (MRI), Negative Predictive Values (NPV), Positive Predictive Values (PPV)
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Table 2. The comparison of the association of the pathologies of rotator cuff
tendons and the long head of the biceps tendon.

Pathological findings Arthroscopy MRI (n=64)
(n=64)

Full-thickness/partial tears in supraspinatus 62 (96.8%) 63 (98.4%)

tendon

Full-thickness/partial tears in the other rotator 15 (23.4%) 15 (23.4%)

cuff tendons

Full-thickness/partial tears in LHBT 15 (23.4%) 19 (29.6%)

Full-thickness/partial tears in supraspinatus 14 (21.8%) 17 (26.6%)

tendon + LHBT

Full-thickness/partial tears in supraspinatus 10 (15.6%) 15 (23.4%)

tendon + the other rotator cuff tendons

Full-thickness/partial tears in the rotator cuff 24 (37.5%) 32 (50%)

tendons + LHBT

The Long Head of the Biceps Tendon(LHBT)
Magnetic Resonance Imaging (MRI)

supraspinatus tendon tears were determined in 32 patients
(50%) (Table 2).

In MR, sensitivity was 89.1% and specificity was 94.4% in full-
thickness tears and sensitivity was 93.8% and specificity was
87.5% in partial tears of the supraspinatus tendon; sensitivity
was 33.3% and specificity was 98.4% in full-thickness tears and
sensitivity was 58.3% and specificity 80.8% in partial tears of
the long head of the biceps tendon. The tears of the long head
of the biceps tendon were determined to be associated with
rotator cuff tears in 19 patients (29%) (Table 2).

The reliability of the rotator cuff tendons in MRI, and the kap-
pa value, especially in the supraspinatus tendon tears (kappa
value: 0.78), were found to be high and interpreted within the
strong consistency range. Sensitivity was found to be low in
the full-thickness/partial tears of the long head of the biceps
tendon (Table 1).

In the MRI examinations, the area under the ROC curve was
calculated to be 0.918 in the diagnosis of full-thickness tears
of the supraspinatus tendon (Figure 4). The area under the ROC
curve was calculated to be 0.906 in the diagnosis of partial
tears of the supraspinatus tendon. The area under the ROC
curve was calculated to be 0.696 in the diagnosis of partial
tears of the long head of the biceps tendon (Figure 5).

Discussion

MRI is an extremely important diagnostic tool in displaying the
anatomy and pathologies of the shoulder joint and especially
in displaying the rotator cuff lesions [5,6]. Arthroscopy is an
invasive method for the diagnosis and treatment that directly
shows the internal structures of the shoulder joint [5]. The cor-
rect diagnosis of pathologies is necessary to select medical or
surgical treatment as well as to plan the specific surgical proce-
dure. Furthermore, preoperative imaging reduces the duration
of arthroscopy [6].

The rotator cuff consists of the supraspinatus, infraspinatus,
subscapularis, and teres minor tendons. The most common ten-
don tear is observed in the supraspinatus tendon as it is in our
study [1,2]. The tendon tear observed most rarely is the tear of
the teres minor tendon, which was not detected in our cases.
In a study conducted by Owen et al. [5] on 31 cases, the accu-
racy of MRI was found to be 90% without making a distinction

Figure 4. The ROC curve showing the MRI diagnostic performance in the supraspi-
natus tendon full-thickness tears compared with arthroscopy (The area under the
ROC curve in the confidence interval of 0.837-0.999 is 0.918).

Figure 5. The ROC curve showing the MRI diagnostic performance in the partial
tears of the long head of the biceps tendon compared with arthroscopy (The area
under the ROC curve in the confidence interval of 0.517-0.874 is 0.696).
between full-thickness and partial tears of the supraspinatus
tendon. While Magee et al. [6] determined the sensitivity of MRI
to be 100% and specificity to be 87% in the diagnosis of the
supraspinatus tendon tear, they determined the sensitivity of
MRI to be at a low value of 56% in the detection of partial
tears. In our study, the accuracy was found to be 90% in the
full-thickness tears and 89% in the partial tears of the supra-
spinatus tendon, and the sensitivity and specificity values were
found to be high.

The second most common rotator cuff tear after the supra-
spinatus tendon tear is the subscapularis tendon tear. In the
study conducted by Malavolta et al. [7], 78% sensitivity and
86% specificity were obtained at 82% accuracy in 93 cases
compared with arthroscopy in subscapularis tears. Pfirrmann
et al. [8]. reported 91% sensitivity in subscapularis tears. In a
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study of Choo et al. [9], 92.5% sensitivity and 64% specificity
were found in subscapularis tears. Recent studies have reported
25-80% sensitivity and 91-100% specificity in MRI in the sub-
scapularis tear [10,11]. In our study, the sensitivity and specific-
ity findings in full-thickness/partial tears of the subscapularis
tendon were found to be consistent with the literature.

No specific studies have been conducted on other tendons form-
ing the rotator cuff, and studies including all the tendons form-
ing the rotator cuff have been conducted in the literature. In a
study conducted by Torstensen et al. [12], sensitivity was found
to be 96% and specificity was found to be 49% in 24 cases in
the distinction of partial/full-thickness tears of the rotator cuff
and sensitivity was found to be 89% and specificity was found
to be 41% in the distinction of full-thickness/partial tears of the
rotator cuff. Kautzner et al. [13]. reported that the most effec-
tive diagnostic tool was MRI and that sensitivity was 92% and
specificity was 100% in rotator cuff tears. In a study conducted
with 56 patients, Vlychou et al. [14] found that the diagnostic
performance of MRI in partial tears was at 97.7% sensitivity,
63.6% specificity, and 91% accuracy. In a study conducted by
Bhatnagar et al. [15], 91% sensitivity and 100% specificity were
found in the diagnosis of rotator cuff tears, without making a
distinction between full-thickness and partial tears.

Among the meta-analysis studies conducted, 73% sensitivity
and 74% specificity were found in a meta-analysis study con-
ducted by Roy et al. [16] on the diagnostic accuracy of rota-
tor cuff tears. 84-96% sensitivity and 84-95% specificity were
found in full-thickness tears, and 50-82% sensitivity and 88-
99% specificity were found in partial tears. De Jesus et al. [17]
obtained 85.5% sensitivity and 94.5% specificity in a meta-
analysis study conducted on the studies on the MRI’s distinction
of rotator cuff tears. In another analysis, Smith et al. [18] found
91% sensitivity and 97% specificity of full-thickness tears and
80% sensitivity and 95% specificity of partial tears. MRl is a
reliable diagnostic method for full-thickness tears, with quite a
high sensitivity of 100% reported [19]. In partial tears, sensitiv-
ity is in the range of 35-92% [19,20]. In our study, the sensitivity
and specificity values were found to be high, in consistency with
the literature.

In a study conducted by Malavolta et al. [21], they found that
sensitivity was 67% and specificity was 98% in the diagnosis
of the tears of the long head of the biceps tendon with MRI. In
a study conducted by Razmjou et al. [22], sensitivity was found
to be 54% and specificity was found to be 98% in full-thickness
tears of the long head of the biceps tendon and sensitivity was
27% and specificity was 86% in partial tears. Similarly, in the
study of Dubrow et al. [23], sensitivity was found to be 56.3%
and specificity was found to be 98% in full-thickness tears of
the long head of the biceps tendon and sensitivity was found
to be 27.7% and specificity was found to be 84.2% in partial
tears. Mohtadi et al. [24] found that sensitivity was 100% and
specificity was 94% in full-thickness tears of the long head of
the biceps tendon and sensitivity was 50% and specificity was
69.82% in partial tears of the long head of the biceps tendon.
In a study conducted with 23 patients, Beall et al. [25] deter-
mined 79% accuracy, 52% sensitivity, and 86% specificity in
full-thickness/partial tears of the long head of the biceps. In our
study, sensitivity was found to be low in the tears of the long

head of the biceps tendon, especially in partial tears, in a con-
sistent way with the literature. We think that this is due to the
fact that the number of full-thickness tears is low and that in
partial tears, the fluid in the bicipital groove around the tendon
causes mistakes in the interpretation of the partial tear in MRI.
Tears of the long head of the biceps tendon accompany rotator
cuff tears and serve as supporters of the rotator cuff tendons
[25]. Our study supports this, and the partial tears of the long
head of the biceps tendon accompany rotator cuff tears.

There are a few limitations in our study. Firstly, arthroscopy
was considered to be the reference method in our study. There
may be traps and misdiagnoses during arthroscopy. For ex-
ample, intratendinous tears of the rotator cuff tendons, when
the tendons do not contact with any surface, are not visible
during arthroscopy [24]. At the same time, it may cause limita-
tions in the distinction between full-thickness and partial tears
[24]. Secondly, although arthroscopy was performed blindly, MRI
images were taken by the musculoskeletal system radiologist
knowing that the study was conducted on tendons. Thirdly, the
number of the studies is relatively low, especially in terms of
tears other than supraspinatus tendon tears. Finally, our study
includes the routine shoulder MRI protocol with a 1.5 Tesla MRl
device used retrospectively at our hospital. The specific position
for the tendons does not include invasive assessments such as
different sequences and MR arthrography. However, we believe
that the current study we have conducted can be suitable for
the evaluation.

A lot of different studies and meta-analyses have been carried
out on the diagnosis of the pathologies of the rotator cuff ten-
dons with MRI. Our study supports this. Differently, in our study,
the update of the information was performed together with the
evaluation of the pathologies in the long head of the biceps
tendon, which is the supporter of the rotator cuff tendons. The
association of single tendon or multiple tendon pathologies
was compared (Table 2).

Conclusion

In magnetic resonance imaging, high accuracy, high sensitivity
and specificity in the strong consistency range with the kappa
value (kappa value: 0.78) were found in rotator cuff tendon pa-
thologies, especially in supraspinatus tendon tears. However,
sensitivity was determined to be low in the pathologies of the
long head of the biceps tendon. These values can be observed at
higher levels in studies to be conducted with developing techno-
logical MRI techniques and high-resolution (3 tesla) MR devices.
Nowadays, MRI remains to be a reliable diagnostic method in
shoulder tendon pathologies, especially in rotator cuff tendons.
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Oz

Amag: Pozitif akut faz reaktanlari genellikle ailevi Akdeniz atesinin (AAA) atak
déneminde (AD) yiikselir ve atak-disi dosnemde (ADD) normal seviyelerine do-
ner. Bazi hastalarda, bu akut faz reaktanlarinin seviyesi ADD de diismez, bu
bize ADD de subklinik vaskiler inflamasyonun devam ettigini gosterir. Bu bilgi
dogrultusunda, AAA hastalarinda ADD de apelin ve fetuin-a’nin inflamatuvar
biyobelirtegolarak kullanilip kullanilamayacagini arastirdik. Gereg ve Yontem:
30 AAA hastasi ADD de ve 30 saglikl birey calismaya alindi. Serum apelin
ve fetuin-a seviyeleri ELISA yontemi ile 6lcildii. Bulgular: AAATI hastalarda
ortanca apelin seviyesi 113.07+15.9 ng/L ve saglikli bireylerde 307.82+52.76
ng/L idi (p= 0.002). Ortanca fetuin-a seviyesi AAA grubunda 1352.2+127.61
ng/mL ve kontrol grubunda 843.82+137.66 ng/mL idi (p= 0.009). AAA has-
talarinda, apelin ve fetuin-a seviyeleri arasinda anlamli bir iliski saptandi (r
= 0.399; p = 0.029). Ayrica, yas ve apelin arasinda anlamli ters bir iligki (r=
-0.499; p = 0.005), ve beden kitle indeksi (BKi) ve apelin arasinda pozitif bir
iliski (r = 0.769; p = 0.001) saptandh. ilave olarak, BKi ve fetuin-a arasinda
anlamli iliski saptandi (r = 0.397; p = 0.030). Tartisma: AAA'lI hastalarda ADD
de subklinik vaskiiler inflamasyonun devam ettiginin gostergeci olarak, diistik
serum apelin seviyeleri ve yiiksek fetuin-a seviyeleri saglikli bireylere kiyasla
gozlendi. AAA'ya bagl subklinik inflamasyonu géstermede apelin ve fetuin-
anin roltini saptamada daha popiilasyonlu ve farkl etnik gruplari iceren ca-
lismlara ihtiyag vardir.
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Apelin; Ailevi Akdeniz Atesi; Biyobelirteg; Fetuin-A; Subklinik inflamasyon
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Abstract

Aim: Positive acute-phase reactants generally increase during the attack pe-
riod (AP) of familial Mediterranean fever (FMF) and return to normal range
in the attack-free period (AFP). In some patients, the level of these acute-
phase reactants does not decrease during the AFP, suggesting that subclini-
cal vascular inflammation continues during the AFP. In the context of this
information, we tested whether apelin and fetuin-A can be used as inflam-
matory biomarkers in the AFP of FMF patients. Material and Method: Thirty
FMF patients within AFP and thirty healthy subjects were included in this
study. Serum apelin and fetuin-a levels were measured using enzyme-linked
immunosorbent assay (ELISA) method. Results: The median levels of apelin
were 113.07+15.9 ng/L in FMF and 307.82+52.76 ng/L in healthy subjects
(p= 0.002). The median levels of fetuin-A were 1352.2+127.61 ng/mL in the
FMF group and 843.82+137.66 ng/mL in the control group (p= 0.009). In
FMF patients, there was a significant correlation between apelin and fetuin-
A levels (r = 0.399; p = 0.029). Furthermore, a significant inverse correlation
was found between age and apelin (r= -0.499; p = 0.005), and a significant
positive correlation was found between BMI and apelin (r = 0.769; p = 0.001).
Additionally, a significant correlation was found between BMI and fetuin-A (r
=0.397; p = 0.030). Discussion: Lower serum apelin levels and higher fetuin-
A levels were observed in FMF patients with AFP than in healthy subjects,
suggesting that subclinical vascular inflammation continues during AFP in
patients with FMF. Further studies with large study populations and differ-
ent ethnic groups are necessary to show the role of apelin and fetuin-A in
subclinical inflammation resulting from FMF.
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Introduction

Familial Mediterranean fever (FMF) (OMIM 249100) is an au-
to-inflammatory disorder that shows an autosomal recessive
inheritance pattern. The disease is characterized by recurrent
fever attacks accompanied by abdominal pain, chest pain or
joint pain, myalgia, and erysipelas-like skin lesions [1]. FMF
predominantly affects Middle Eastern populations surrounding
the eastern Mediterranean region, including Armenians, Arabs,
Turks, and non-Ashkenazi Jews [2]. The mutations in the MEFV
gene are responsible for FMF disease. The MEFV gene is locat-
ed on chromosome 16p13.3; product of this gene, a 781 amino
acids long protein, is termed pyrin/marenostrin [3].

The attacks of FMF are self-limited, lasting 1-3 days, and pa-
tients are usually symptom-free between the attack episodes.
Positive acute-phase reactants including C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), fibrinogen, and
serum amyloid A (SAA) increase in the attack periods (APs) of
FMF, and usually return to normal range in attack-free periods
(AFPs). It has been reported that subclinical inflammation may
continue even during the AFP of FMF [4,5]. Colchicine treatment
commonly is utilized in the management of the attacks of FMF
and in prevention of complications associated with inflamma-
tion, such as amyloidosis [6,7].

Apelin is an adipokine produced by adipocytes and a ligand of
the G-protein coupled apelin receptor (AP)) [8]. In the human
body, APJ is expressed by the heart, lung, liver, kidney, gastro-
intestinal tract, brain, adipose tissue, adrenal glands, endo-
thelium, and plasma cells [9]. Considering the fact that apelin
stimulates nitric oxide release and triggers arterial vasodila-
tion, it is considered a potential biomarker for cardiovascular
disease risk assessment. Moreover, insulin directly upregulates
the expression of apelin, making this adipokine an attractive
candidate protein marker for metabolic disorders such as dia-
betes mellitus (DM). Furthermore, low apelin levels have been
found to be associated with elevated LDL levels [10] and also
with VCAM-1 and E-selectin, the biomarkers of endothelial cell
activation. The biomarkers have previously been found to be
correlated with apelin levels [11]. Apelin level is increased by
some pro-inflammatory cytokines such as TNF-a in metabolic,
autoimmune, and inflammatory conditions [12]. Recently, apelin
levels have also been measured in some rheumatic diseases,
such as rheumatoid arthritis (RA) [13] and ankylosing spondy-
litis (AS) [14].

Fetuin-A is a protein secreted by the liver, kidney, bone, brain,
lungs, and the cardiovascular system [15]. Fetuin-A is implicat-
ed in several diverse functions, including response to system-
ic inflammation, regulation of insulin and hepatocyte growth
factor receptors, and bone resorption and osteogenesis [16].
Fetuin-A is known as a negative acute-phase reactant because
of its decreased level in acute and chronic inflammation [17].
Fetuin-A levels were found to be decreased in certain rheumatic
diseases including RA [18,19], osteoarthritis [15], and AS [20]. It
has been suggested that fetuin-A can be a novel inflammatory
biomarker in FMF [21].

As far as we know, there is no study investigating the role of
apelin in the pathogenesis of FMF and only one study has been
conducted in FMF patients for fetuin-A [21]. In light of this, we
aimed to evaluate the serum apelin and fetuin-A levels in pa-

tients with FMF during AFP and to investigate their correlation
with demographic and biochemical parameters.

Material and Method

Clinical Research Ethics Committee of Cumhuriyet University
approved the study protocol. Before enrollment, a written in-
formed consent was obtained from all participants. A total of
thirty FMF patients during AFP who fulfilled the Tel Hashomer
criteria were included in this study. For the control group, thirty
age-, sex-, and body mass index (BMI)-matched healthy indi-
viduals were included in the study. Following an overnight fast,
the blood samples of subjects were obtained in the morning
(8:00-9:00) for the measurement of laboratory tests. The he-
mogram, ESR, CRP, fibrinogen, serum creatinine, uric acid, ala-
nine aminotransferase (ALT), and aspartate aminotransferase
(AST) were measured using standard procedures in the venous
blood samples. Demographic characteristics including age, BMI,
and disease duration were recorded. The MEFV gene profiles of
the FMF patients were obtained from hospital file records.
Measurement of serum apelin and fetuin-A levels by ELISA

A total of 7.5 mL of venous blood samples obtained from the
FMF patient and control subjects were collected into a serum
collection tube. These samples were centrifuged at 3000 rpm
for 10 min and obtained serums were portioned. Serum samples
were immediately stored at -80°C until the measurement time.
Serum samples were defrosted for the quantitative measure-
ment of serum apelin and fetuin-A levels; commercial enzyme-
linked immunosorbent assay (ELISA) kits were used.

Statistical analysis

All tests were performed using SPSS version 22.0 (SPSS IBM,
Armonk, NY, USA). All demographic and quantitative data were
shown as mean * standard deviation and median (min-max).
Kolmogorov-Smirnov test was used for normality assumption
of continuous variables. Student’s t-test or Mann-Whitney U-
test was used for the comparison between groups of continu-
ous variables. Correlations between variables were analyzed
using Pearson’s or Spearman’s rank correlation coefficients. A
p value less than 0.05 was accepted as statistically significant
and all results were expressed with a 95% confidence interval.

Results

The present study consists of 30 FMF patients in AFP and 30
healthy controls. The mean ages of patients and control subjects
were 29.7+10.9 and 34.3+9.6, respectively. BMI was 26.4+3.6 for
patients and 27.0+3.1 for controls. There is no statistically sig-
nificant difference between patients and controls in terms of age
and BMI (p > 0.05). Of the FMF patients and controls, 20 (66.7%)
were female and 10 (33.3%) were male. Mean disease duration
was 9.2+7.9 years in the FMF patients. Laboratory findings of
patients with FMF and control subjects are reported in Table 1.
The distribution of MEFV gene mutation frequencies in the FMF
patients was as follows: no mutation in 4 (13.3%) patients,
M694V heterozygous in 7 (23.3%), M694V homozygous in 3
(10%), E148Q heterozygous in 5 (16.7%), M680I (G/C) hetero-
zygous in 2 (6.7%), M680I (G/C) homozygous in 1 (3.3%), V726A
heterozygous in 2 (6.7%), and compound heterozygous mutation
in 6 (20%) cases.
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Figure 1 shows serum apelin and fetuin-A levels in FMF patients
and controls. The median levels of apelin were 307.82+52.76
ng/L in healthy subjects and 113.07+15.9 ng/L in FMF pa-
tients (p= 0.002) (Figure 1). The median levels of fetuin-A were
843.82+137.66 mg/L in the control group and 1352.2+127.61
mg/L in the FMF group (p = 0.009) (Figure 1).

Table 2 shows the correlations between apelin, fetuin-A, and
demographic and biochemical parameters. Significant correla-
tion was found between apelin and fetuin-A levels (r = 0.399; p
= 0.029). There was a significant inverse correlation between
apelin and age (r= -0.499; p = 0.005) and a strong significant
positive correlation was detected between apelin and BMI (r
= 0.769; p = 0.001). The correlations between apelin and the
other parameters were not significant. Fetuin-A was found to
be correlated with BMI (r = 0.397; p = 0.030). The correlations
between fetuin-A and the other demographic and biochemical
characteristics were not significant.

Discussion

In the current study, we evaluated the serum apelin and fetuin-A
levels in patients with FMF in AFP and compared with healthy
subjects. The median levels of apelin were lower and median
fetuin-A levels were higher in FMF patients compared with
controls. In the FMF patients, there was a statistically signifi-
cant correlation between apelin and fetuin-A levels. There was
a significant inverse correlation between apelin and age, and a
strong significant positive correlation was detected between

Table 1. Laboratory findings of patients with familial Mediterranean fever.

Variables Patients (n=30) Min-max
Erythrocyte sedimentation rate (mm/h) 22.9+21.7 (4-79)
C-reactive protein (mg/L) 342+51.8 (1-173)
Fibrinogen (mg/dL) 392.2+147.6 (233-841)
White blood cell count (10°%/L) 7.1+1.9 (4.11-10.7)
Neutrophil count (10°/L) 4.8+1.8 (2.3-9.4)
Lymphocyte conut (10%/L) 1.7+0.5 (0.4-2.8)
Erythrocyte count (10'%/L) 4.8+0.5 (4.0-5.93)
Hemoglobin (g/dL) 14.0+1.6 (10.8-17.6)
Platelet count (10%/pl) 266.3+78.4 (154-565)
Creatinine (mg/dL) 0.65:0.17 (0.4-1.27)
Uric acid (mg/dL) 43+1.2 (1.9-6.7)
Alanine aminotransferase (U/L) 32.1+46.5 (10-265)
Aspartate aminotransferase (U/L) 28.2+26.6 (15-161)
Data were given mean+SD and min-max
Apelin Fetuin-A

o — 3 Control jmn - = Control

gm T - raet g . Patient

Control Patient Control Patient

Figure 1. Serum levels of fetuin-A and apelin in FMF patients and healthy control
subjects. The median levels of apelin were 307.82+52.76 ng/mL in healthy con-
trols and 113.07+15.9 ng/mL in FMF patients (p = 0.002). The median levels of
fetuin-A were 843.82+137.66 ng/mL in the control group and 1352.2+127.61 ng/
mL in the FMF group (p = 0.009).

Table 2. Correlation between and serum levels of apelin, fetuin-A and laboratory
findings in patients with Familial Mediterranean fever

Variables Apelin Fetuin-A

r p r p
Fetuin-A 0.399 0.029 - -
Age -0.499 0.005 -0.144  0.448
Body mass index 0.769 0.001 0.397 0.030
Disease duration -0.215 0.254 -0.066 0.727
Erythrocyte sedimentation rate 0.031 0.871 0.133 0.482
C-reactive protein 0.084 0.657 0.252 0.179
Fibrinogen 0.200 0.289 0.128 0.501
White blood cell count 0.143 0.452 -0.036 0.851
Hemoglobin -0.319 0.086 -0.076 0.690
Platelet count -0.208 0.270 0.0130 0.945
Creatinine -0.181 0.339 -0.082  0.667
Alanine aminotransferase -0.235 0212 -0.135 0.476
Aspartate aminotransferase -0.180 0.342 -0.194 0.305
Uric acid -0.034 0.859 0.280 0.134

apelin and BMI. Moreover, fetuin-A has been found to be cor-
related with BMI. We suggest that apelin and fetuin-A may be
independent predictors of subclinical vascular inflammation
continued during AFP in patients with FMF.

In clinical practice, developments in biomarker discovery pro-
vide important chances for the diagnosis and disease follow-
up. Many biomarkers of inflammation are used by clinicians for
predicting disease process, understanding disease mechanisms,
recognizing, and monitoring a particular disease [22]. The im-
plication of these biomarkers in the pathogenesis of inflamma-
tory diseases is also a potential field of interest. Positive acute-
phase reactants generally increase during the AP of FMF and
return to normal range in AFP. In some patients, the levels of
these acute-phase reactants do not decrease during AFP, sug-
gesting that subclinical vascular inflammation continues during
AFP [23]. In the context of this information, we tested whether
apelin and fetuin-A can be used as inflammatory biomarkers in
AFP of FMF patients.

There are a limited number of studies regarding fetuin-A and
apelin in inflammatory rheumatic diseases. In the only study
conducted with familial Mediterranean fever patients, Oncu et
al [21]. measured serum levels of fetuin-A during AFP, 12 hours
after an attack, and 7 days after an attack. They detected a
decrease in the serum fetuin-A levels in AFP compared to 12
hours after AP. Additionally, they observed that fetuin-A was
inversely correlated with positive acute-phase reactants such
as CRP, ESR, fibrinogen, WBC, and ceruloplasmin. Similarly,
lower serum levels of fetuin-A were reported by Saroha et al.
[18] in RA patients. They asserted that low fetuin-A levels in
RA patients might have resulted from the chronic inflamma-
tion developing in association with inflammatory activity and
malnutrition. However, they found no correlation with clini-
cal parameters. Sato et al.[19] reported low levels of serum
fetuin-A in RA patients and found inverse correlation between
fetuin-A and two positive acute-phase reactants: ESR and CRP.
They also reported that fetuin-A was positively correlated with
albumin, total cholesterol, and hemoglobin. Gékmen et al.[20]
detected lower serum levels of fetuin-A in the AS patients com-
pared to the control subjects. They found an inverse correlation
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between CRP and fetuin-A levels. However, they found no cor-
relation between fetuin-A and clinical parameters. In contrast,
Sari et al[24] found significantly higher fetuin-A levels in AS
patients. Similarly, Tuylu et al.[25] found significantly higher fe-
tuin-A levels in AS patients with syndesmophytes compared to
those without syndesmophytes and healthy controls. Addition-
ally, Harman et al.[26] found significantly high serum fetuin-A
concentrations in the axial SpA and RA patients; however, se-
rum levels of fetuin-A were not found to be different in the pe-
ripheral SpA patients and healthy subjects. They also observed
significant correlations between fetuin-A and the clinical pa-
rameters of the axial SpA patients.

In early-stage RA (ERA) patients, Di Franco et al.[13] measured
serum levels of apelin before and after disease-modifying an-
tirheumatic drug therapy; they also measured intima-media
thickness (IMT). They found decreased serum apelin levels in
the ERA group, but serum apelin levels were not altered by
treatment. However, IMT did not show significant changes. In
non-diabetic patients with AS on treatment with infliximab,
Genre et al.[14] showed that serum levels of apelin did not cor-
relate with disease activity or metabolic syndrome. Topsakal
et al.[27] investigated serum apelin and fetuin-A levels and as-
sessed their associations with carotid intima-media thickness
(CIMT) in patients with acromegaly. They found that serum
levels of these proteins increased in patients with acromegaly.
They found significant correlation between apelin and fetuin-
A. Additionally, CIMT values were similar between acromegaly
patients and controls. In the present study, we measured higher
serum fetuin-A and lower apelin levels in FMF patients during
AFP than in healthy controls.

Endothelial dysfunction and CIMT are used to define preclinical
atherosclerosis and they are usually associated with systemic
inflammatory and autoimmune diseases. Patients with inflam-
matory diseases such as RA and systemic lupus erythematosus
are considered to have an increased risk of atherosclerotic car-
diovascular complications[13,28,29]. In various studies, CIMT
was measured in FMF patients, and a significant increase was
observed[29-33]. In patients with Behcet’s disease, Uyar et
al.[28] found significantly high CIMT and coronary artery cal-
cium scoring (CACS) and high serum fetuin-A levels compared
to controls. They also observed significant correlations between
serum levels of fetuin-A and CIMT and between fetuin-A levels
and CACS. Turkmen et al.[34] found that serum levels of fetuin-
A were inversely correlated with CACS in hemodialysis patients.
They suggested that fetuin-A may play a role in increased mor-
tality via accelerating coronary artery calcification. A significant
inverse correlation was found between serum fetuin-A level and
CIMT in hemodialysis patients[35]. Fetuin-A has an important
role in the inhibition of insulin receptor signaling and calci-
fication[36]. It has been suggested that high serum levels of
fetuin-A may accelerate atherosclerosis, and fetuin-A and CIMT
exhibit positive correlation in patients with DM[37]. Similarly,
in adolescent type 1 diabetic patients, high levels of fetuin-A
and increased CIMT have been found[38]. Increased CIMT is the
early sign of atherosclerosis. For this reason, we think that the
possible association between CIMT and fetuin-A and also apelin
need to be investigated.

MEFV mutations have great importance in assessment of the

severity of FMF[2,4]. In patients with FMF, homozygote M694V
mutation was found to be associated with a clinically more se-
vere course of disease, and patients carrying M694V mutation
have a higher risk for amyloidosis development[4,39]. Although
E148Q mutation in heterozygous state is predominantly con-
sidered to be a non-amyloidosis causing mutation, in a recent
study heterozygous E148Q mutation was detected in 3 of 61
secondary (AA) amyloidosis patients[40]. In our study, ten pa-
tients had M694YV, three patients had M680I (G/C), two patients
had V726A, six patients had compound heterozygous mutations,
and five patients had E148Q mutation; four patients had no
MEFV mutations. As shown above, E148Q mutation is common
in patients with FMF. For this reason, the development risk of
amyloidosis in patients bearing E148Q mutation should not be
ignored. The frequency of carriers of MEFV mutation is approxi-
mately 20-30% in populations who live in regions surrounding
the eastern Mediterranean[1]. Subclinical inflammation was not
only found in FMF patients but also was shown in patients car-
rying MEFV mutations [4]. When detecting amyloidosis in FMF
patients, the role of CIMT and impaired endothelial function
should be investigated deeply.

In conclusion, the low serum apelin and high fetuin-A levels in
FMF patients in AFP compared to healthy subjects suggest that
subclinical vascular inflammation continues during AFP in pa-
tients with FMF. The relatively small sample size was a ma-
jor limitation of the current study. The second limitation was
that we did not measure serum apelin and fetuin-A concentra-
tions during the APs of FMF. Additionally, CIMT measurements
of FMF patients were not performed in the current study. Fur-
ther studies with large study populations and different ethnic
groups, measuring the serum apelin and fetuin-A levels both
in AP and in AFP of FMF patients, and measuring CIMT value
of FMF patients. are necessary to show the role of apelin and
fetuin-A in subclinical inflammation resulting from FMF.

Competing interests
The authors declare that they have no competing interests.

References

1. Touitou I. The spectrum of familial Mediterranean fever (FMF) mutations. Eur J
Hum Genet 2001; 9: 473-83.

2. Ozdemir O, Sezgin |, Kurtulgan HK, Candan F, Koksal B, Sumer H et al. Preva-
lence of known mutations in the MEFV gene in a population screening with high
rate of carriers. Mol Biol Rep 2011; 38(5): 3195-200.

3. Koksal B, Nur N, Sari M, Candan F, Acemoglu M, Kocak N et al. Clinical and mo-
lecular analysis of common MEFV gene mutations in familial Mediterranean fever
in Sivas population. Biologia 2009; 64(2): 388-93.

4. Lachmann HJ, Sengiil B, Yavuzsen TU, Booth DR, Booth SE, Bybee A et al. Clini-
cal and subclinical inflammation in patients with familial Mediterranean fever and
in heterozygous carriers of MEFV mutations. Rheumatology 2006; 45 (6): 746-50,
5. Sahin A, Erten $, Altunoglu A, Isikoglu S, Neselioglu S, Ergin M et al. Compari-
son of serum oxidant and antioxidant parameters in familial Mediterranean fever
patients (FMF) with attack free period. Acta Reumatol Port 2014; 39(4): 316-21.
6. Ben-Zvi |, Livneh A. Chronic inflammation in FMF: markers, risk factors, out-
comes and therapy. Nature Reviews Rheumatology 2011; 7(2): 105-12.

7. Korkmaz C, Ozdogan H, Kasapcopur O, Yazici H. Acute phase response in famil-
ial Mediterranean fever. Ann Rheum Dis 2002; 61(1): 79-81.

8. Tatemoto K, Hosoya M, Habata Y, Fujii R, Kakegawa T, Zou MX et al. Isolation
and characterization of a novel endogenous peptide ligand for the human APJ
receptor. Biochem Biophys Res Commun 1998; 251(2): 471-6.

9. Szokodi |, Tavi P, Foldes G, Voutilainen-Myllyla S, llves M, Tokola H et al. Apelin,
the novel endogenous ligand of the orphan receptor APJ, regulates cardiac con-
tractility. Circ Res 2002; 91: 434-40.

10. Tasci |, Dogru T, Naharci I, Erdem G, Yilmaz MI, Sonmez A et al. Plasma apelin
is lower in patients with elevated LDL-cholesterol. Exp Clin Endocrinol Diabetes
2007; 115(7): 428-32.

11. Malyszko J. Malyszko JS, Pawlak K, Mysliwiec M. Visfatin and apelin, new adi-

Journal of Clinical and Analytical Medicine | 319



Apelin, fetuin-a and fmf

pocytokines, and their relation to endothelial function in patients with chronic
renal failure. Adv Med Sci 2008; 53(1): 32-6.

12. Andrade-Oliveira V, Camara NO, Moraes-Vieira PM. Adipokines as drug targets
in diabetes and underlying disturbances. ) Diabetes Res 2015; 2015: 681612.

13. Di Franco M, Spinelli FR, Metere A, Gerardi MC, Conti V, Boccalini F et al.
Serum levels of asymmetric dimethylarginine and apelin as potential markers of
vascular endothelial dysfunction in early rheumatoid arthritis. Mediators Inflamm
2012;2012: 347268.

14. Genre F, Miranda-Filloy JA, Lépez-Mejias R, Carnero-Lopez B, Ochoa R, Rueda J
et al. Apelin serum levels in non-diabetic ankylosing spondylitis patients undergo-
ing TNF-a antagonist therapy. Clin Exp Rheumatol 2013; 31(4): 532-7.

15. Xiao J, Wang XR, Hu KZ, Li MQ, Chen JW, Ma T et al. Serum fetuin-A levels are
inversely associated with clinical severity in patients with primary knee osteoar-
thritis. Biomarkers 2013; 18(1): 51-4.

16. Reveille JD. Biomarkers for diagnosis, monitoring of progression, and treat-
ment responses in ankylosing spondylitis and axial spondyloarthritis. Clin Rheu-
matol 2015; 34(6): 1009-18.

17. Lebreton JP, Joisel F, Raoult JP, Lannuzel B, Rogez JP, Humbert G. Serum con-
centration of human alpha 2 HS glycoprotein during the inflammatory process:
evidence that alpha 2 HS glycoprotein is a negative acute-phase reactant. J Clin
Invest 1979; 64: 1118-29.

18. Saroha A, Kumar S, Chatterjee BP, Das HR. Jacalin bound plasma O-glycopro-
teome and reduced sialylation of alpha 2-HS glycoprotein (A2HSG) in rheumatoid
arthritis patients. PLoS One 2012; 7: e46374.

19. Sato H, Kazama JJ, Wada Y, Kuroda T, Narita |, Gejyo F et al. Decreased levels
of circulating alpha2- Heremans-Schmid glycoprotein/Fetuin-A (AHSG) in patients
with rheumatoid arthritis. Intern Med 2007; 46: 1685-91.

20. Gokmen F, Akbal A, Giines F, Tiirkén H, Vural A, Binnetoglu E et al. Serum
fetuin-a level in patients with ankylosing spondylitis and its relationship with clini-
cal parameters. Arch Rheumatol 2015; 30(1): 1-5.

21. Oncu K, Yazgan Y, Tanoglu A, Kaplan M, Ermis F, ipcioglu OM et al. Can serum
fetuin-A be regarded as an inflammatory marker among patients with familial
Mediterranean fever? Dig Dis Sci 2013; 58: 3212-7.

22. Biomarkers Definitions Working Group. Biomarkers and surrogate endpoints:
Preferred definitions and conceptual framework. Clin Pharmacol Ther 2001; 69:
89-95.

23. Bayram MT, Cankaya T, Bora E, Kavukcu S, Ulgenalp A, Soylu A et al. Risk
factors for subclinical inflammation in children with Familial Mediterranean fever.
Rheumatol Int 2015; 35 (8): 1393-8.

24. Sari |, Kebapcilar L, Taylan A, Bilgir O, Kozaci DL, Yildiz Y et al. Fetuin-A and
interleukin-18 levels in ankylosing spondylitis. Int ] Rheum Dis 2010; 13(1): 75-81.
25. Tuylu T, Sari |, Solmaz D, Kozaci DL, Akar S, Gunay N et al. Fetuin-A is related
to syndesmophytes in patients with ankylosing spondylitis: a case control study.
Clinics 2014; 69(10): 688-93.

26. Harman H, Tekeoglu i, Giirol G, Sag MS, Karakege E, Ciftci iH et al. Com-
parison of fetuin-A and transforming growth factor beta 1 levels in patients
with spondyloarthropathies and rheumatoid arthritis. Int J Rheum Dis 2016. doi:
10.1111/1756-185X.12791.

27. Topsakal S, Akin F, Turgut S, Yaylali GF, Herek D, Ayada C et al. Relationship
of apelin, procalcitonin, and fetuin-A concentrations with carotid intima-media
thickness in acromegaly. Ann Clin Biochem 2015; 52(Pt 4): 456-61.

28. Uyar B, Solak A, Geng B, Akyildiz M, Sahin N, Uyar IS, Saklamaz A. Evaluation
of Arterial Stiffness in Patients with Behcet’s Disease by Using Noninvasive Ra-
diological Methods such as Intima-Media Thickness of the Carotid, Ankle-Brachial
Pressure Index, Coronary Artery Calcium Scoring, and Their Relation to Serum
Fetuin-A Levels: A Case-Control Study. Ann Dermatol 2015; 27 (6): 702-8.

29. Akdogan A, Calguneri M, Yavuz B, Arslan EB, Kalyoncu U, Sahiner L et al. Are
familial Mediterranean fever (FMF) patients at increased risk for atherosclerosis?
Impaired endothelial function and increased intima media thickness are found in
FMF. ) Am Coll Cardiol 2006; 48: 2351-3.

30. Ugurlu S, Seyahi E, Cetinkaya F, Ozbakir F, Balci H, Ozdogan H. Intima-media
thickening in patients with familial Mediterranean fever. Rheumatology 2009; 48:
911-5.

31. Girbiiz O, Bagcl B, Hiizmeli C, Bagcl G, Candan F. Glutathione-s-transferase
variants are not associated with increased carotid intima-media thickness in turk-
ish familial mediterranean fever patients. Arch Rheumatol 2016. doi: 10.5606/
ArchRheumatol.2016.5628.

32. Peru H, Altun B, Dogan M, Kara F, EImaci AM, Oran B. The evaluation of carotid
intima-media thickness in children with familial Mediterranean fever. Clin Rheu-
matol 2008; 27: 689-94.

33. Bilginer Y, Ozaltin F, Basaran C, Duzova A, Besbas N, Topaloglu R et al. Evalu-
ation of intima media thickness of the common and internal carotid arteries with
inflammatory markers in familial Mediterranean fever as possible predictors for
atherosclerosis. Rheumatol Int 2008; 28: 1211-6.

34. Turkmen K, Gorgulu N, Uysal M, Ozkok A, Sakaci T, Unsal A, Yildiz A. Fetuin-A,
inflammation, and coronary artery calcification in hemodialysis patients. Indian )
Nephrol 2011; 21(2): 90-4.

35. Solak Y, inal A, Atalay H, Kayrak M, Biyik Z, Tiirkmen K et al. Association of
Fetuin-A Levels with Carotid Intima Media Thickness and Valvular Calcification
in Hemodialysis and Peritoneal Dialysis Patients. Turk Neph Dial Transpl 2013;
22(1): 52-9.

36. Burke AP, Kolodgie FD, Virmani R. Fetuin-A, valve calcification, and diabetes:
what do we understand? Circulation 2007; 115(19): 2464-7.

37.YinL, Cai WJ, Zhu LY, Li J, Su XH, Wang XL et al. Association of plasma Fetuin-A
and clinical characteristics in patients with new-onset type 2 diabetes mellitus. Int
J Clin Exp Med 2015; 8(1): 991-9.

38. Abd EI Dayem SM, Battah AA, El Bohy Ael M, EI Shehaby A Evaluation of fe-
tuin-A and carotid intima-media thickness in adolescent type 1 diabetic patients.
J Pediatr Endocrinol Metab 2015; 28(3-4): 287-92.

39. Ozdemir O, Kayatas M, Cetinkaya S, Yildirim ME, Silan F, Kurtulgun HK et al.
Bci--RFLP profiles for serum amiloid A1 and mutated MEFV gene prevalence in
chronic renal failure patients requiring long-term hemodialysis. Ren Fail 2015;
37(2): 292-6.

40. Huzmeli C, Candan F, Bagci G, Alaygut D, Bagci B, Yildiz E et al. Evaluation of
61 Secondary Amyloidosis Patients: A Single-Center Experience from Turkey. J Clin
Anal Med 2016; 7(5): 4481.

How to cite this article:

Sahin A, Demirpence 0, Sahin M, Bagci G, Seven D, Dogan HO, Camci A, Derin ME,
Bagci B. Apelin and Fetuin-A May Be Subclinical Inflammation Biomarker in Fa-
milial Mediterranean Fever: A Pilot Study. J Clin Anal Med 2017;8(suppl 4): 316-20.

320 | Journal of Clinical and Analytical Medicine



Relationship between admission glucose level and
st-segment resolution in stemi patients

Admission glucose level and st-segment resolution

Ozgur Kirbas', Ozge Kurmus?, Sina Ali*, Mehmet Bilge®

"Department of Cardiology, Yuksek Ihtisas Education and Research Hospital, Ankara,
’Department of Cardiology, Tarsus State Hospital, Mersin,

*Department of Cardiology, Ataturk Education and Research Hospital, Ankara, Turkey

Abstract

Aim: Admission hyperglycemia is a common clinical condition after acute myocardial infarction (MI). The aim of this study was to study the relationship be-
tween admission glucose level and ST-segment resolution in ST-segment elevation MI (STEMI) patients treated with thrombolytics within 12 hours of the onset
of chest pain. Material and Method: Data from 232 patients with a diagnosis of first STEMI were analyzed in this prospective study. All of the patients received
thrombolytic therapy within 12 hours of the onset of chest pain. The patients were divided into two groups based on the presence of 250% ST-segment resolu-
tion. Results: Patients with <50% ST-segment resolution had higher admission glucose levels than patients with =50% ST-segment resolution (182.57+76.33
mg/dl vs. 150.44+53.95 mg/dl, respectively; p<0.001). Discussion: In the present study, we found that higher admission glucose levels were associated with
impaired ST-segment resolution in STEMI patients treated with thrombolytics. Discussion: Our findings suggest that higher glucose values may be related to
thrombolytic failure; further studies are needed.
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Introduction

Admission hyperglycemia is a common clinical condition after
acute myocardial infarction (M) [1, 2]. Several studies have
demonstrated that admission hyperglycemia is independently
associated with increased mortality after acute MI, regard-
less of treatment modality [3-6]. It has also been reported that
non-diabetic patients with acute M| and admission hypergly-
cemia have higher rates of congestive heart failure, ventricu-
lar tachycardia, and atrioventricular block [4-7]. However, the
mechanisms of the adverse effects of hyperglycemia are not
well known.

Early reperfusion by either thrombolytics or percutaneous cor-
onary intervention (PCl) is the main goal in the treatment of
acute MI. However, impaired reperfusion occurs in one-third of
ST-segment elevation MI (STEMI) patients treated with fibri-
nolytic therapy [8-10]. For this reason, predicting patients at
risk of failed fibrinolysis is important in determining treatment
strategies [8-13].

The aim of this study was to examine the relationship between
admission glucose level and ST-segment resolution in STEMI
patients treated with thrombolytics within 12 hours of the on-
set of chest pain.

Material and Method

This prospective case-control study was conducted at Ataturk
Education and Research Hospital, Ankara, Turkey, between Jan-
uary and December 2011. The local institutional board of ethics
approved the study and signed informed consent was obtained
from participants. The universal principles of the Helsinki Dec-
laration were applied.

Data from 232 patients with a diagnosis of first STEMI were
analyzed in this prospective study. All of the patients received
thrombolytic therapy within 12 hours of the onset of chest pain.
STEMI was diagnosed based on a history of a typical chest pain
lasting 30 minutes or more and ST-segment elevation of 1 mm
or more in at least two contiguous leads or 2 mm or more in
leads V1-V3 on electrocardiography (ECG) [7]. All of the patients
underwent standard 12-lead ECGs immediately before start-
ing thrombolytic therapy and 90 minutes after the initiation of
thrombolytics. Patients with complete left bundle branch block
on their admission ECG were excluded. ST-segment measure-
ments were taken 60 ms after the J point in the single lead with
maximal ST-segment elevation. At 90 minutes, this lead was
examined for the achievement of >50% ST-segment resolution.
All data were analyzed with an electronic caliper by a single in-
vestigator blinded to the study. Traditional variables that have
been used to assess response to thrombolytic therapy were re-
lief of chest pain, ST-segment resolution, and reperfusion ar-
rhythmias. Patients with lack of resolution of ST elevation by at
least 50% in the worst lead at 90 minutes were considered to
proceed with rescue PCI. At the discretion of the treating opera-
tor, 118 patients received streptokinase (1.5 million U over 60
min) and 114 patients received t-PA (15mg bolus followed by
an infusion of 0.75 mg/kg over 30 min [maximum 50 mg] and
an infusion of 0.5 mg/kg over 60 min [maximum 35 mg]). As
an adjunctive therapy, 300 mg aspirin was given to all patients
on admission and daily thereafter. A loading dose of 300 mg
clopidogrel followed by 75 mg once daily was given to patients

younger than 75 years of age; the loading dose was not admin-
istered to patients older than 75 years [7]. All of the patients
received enoxaparin according to body weight, age, and renal
function. Patients with a history of significant coronary artery
disease, PCl, bypass surgery, oral anticoagulation medicine,
bleeding diathesis, malignancy, inflammatory disease, or he-
patic or renal insufficiency were excluded from the study.

Statistical Analysis

Statistical Package for the Social Sciences version 22.0 (SPSS
Inc., Chicago, IL, USA) was used for statistical analysis. Means
and standard deviations for quantitative data and numbers and
percentages for qualitative data were computed. Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to assess the normal
distribution of univariate variables. Non-parametric methods
were used to analyze variables that did not have a normal dis-
tribution. Chi-square tests were used for categorical variables,
where applicable. An independent samples t test was used to
compare unadjusted means between groups. Non-parametric
variables between groups were compared with a Mann-Whitney
U test. Univariate and multivariate logistic regression analyses
were used to predict the independent variables of ST-segment
resolution. A receiver operating characteristic (ROC) curve was
used to determine the sensitivity and specificity of admission
glucose level and the optimal cutoff value for predicting ST-
segment resolution. The results were considered statistically
significant when p values were <0.05.

Results

Baseline clinical, hematological, and biochemical characteris-
tics of the study population are shown in Table 1. The patients
were divided into two groups based on the presence of =50%

Table 1. The demographics, baseline characteristics, echocardiographic and
hematologic parameters of the patients

ST resolution ST resolution p value

<0.5 (n=154) =0.5 (n=78)
Age, years 58.71 +12.33 6495+ 11.56 <0.001
Male, n (%) 123 (80.4%) 49 (65.3%) 0.013
Hypertension, n (%) 99 (65.1%) 35 (46.7%) 0.008
Diabetes Mellitus, n (%) 39 (25.3%) 21 (26.9%) 0.398
Smoking, n (%) 52 (34.0%) 38 (50.7%) 0.015
BMI, kg/m? 24.31 + 3.06 24.55 + 3.04 0.588
Systolic B, mmHg 1084 +17.9 111.8+21.6 0217
Diastolic B, mmHg 65.2 +10.8 68.9 +12.8 0.027
STEMI, anterior localization, 60 (39.2%) 45 (60.0%) 0.003
n (%)
Mean LV ejection fraction, % 413 +£10.1 37.7 £10.4 0.011
Thrombolytic agent-tPA, n (%) 79 (51.6%) 32(42.7) 0.203
Hematocrit, % 42.42 + 4.89 40.63 + 5.15 0.012
WBC (x10%/mL) 12.41 +11.08 1463 £ 15.14 0212
Platelet (x 10°) - /pL 251.05+7196 25757 +7850 0.533
Time to treatment 326 214 4.35 + 3.09 0.002
Admission glucose, mg/dL 15044 + 5395 18257 + 76.33  <0.001
Peak CK-MB, U/L 117.1 +105.4 1443 +97.2 0.078

Data expressed as number (%), mean = SD. The mean difference is significant
at the 0.05 level.

BP: Blood Pressure, BMI: Body Mass Index, CK-MB: creatine kinase-MB, LV:
Left ventricular, STEMI: ST elevation myocardial infarction
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ST-segment resolution. Of the 232 patients, 250% ST-segment
resolution was present in 154 patients (66%) and absent in 78
patients (34%). There were statistically significant differences
between the two groups in terms of gender, age, hypertension,
smoking, localization of MI (anterior vs. non-anterior), ejection
fraction, hematocrit, diastolic blood pressure, and time of treat-
ment. There were no statistically significant differences in dia-
betes mellitus, body mass index, type of thrombolytic agents
(e.g., alteplase), and systolic blood pressure, or white blood cell
and platelet counts, between the groups. Patients with <50%
ST-segment resolution had higher admission glucose levels
than patients with =50% ST-segment resolution (182.57+76.33
mg/dl vs. 150.44+53.95 mg/dl, respectively; p<0.001) (Table 1).
The cutoff value of glucose level on admission for predicting
resolution of ST-segment in the entire study population based
on ROC analysis was determined to be 148.5 mg/dl, with a
sensitivity of 62.7% and a specificity of 60.1% (area under
the curve: 0.650; 95% confidence interval (Cl): 0.577-0.732;
p<0.001) (Figure 1).
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Figure 1. Area under the receiver operating characteristic curve for admission
glucose measurements for predicting resolution of ST-segment in the entire study
population; optimal cutoff value of admission glucose = 148.5 mg/dl.

AUC=: 0.650; 95% confidence interval: 0.577-0.732; p<0.001).

Univariate and multivariate linear regression analyses were
performed to determine the predictors of ST-segment resolu-
tion (Table 2). Glucose level >148.5 mg/dl, diastolic blood pres-
sure, and time of administration of thrombolytic agent were
shown to be independently associated with ST-segment reso-
lution (odds ratio [OR]: 0.444, 95% Cl: 0.219-0.900, p=0.024;
OR: 0.961, 95% Cl: 0.932-0.992, p=0.013; OR: 0.811, 95% Cl:
0.699-0.941, p=0.006, respectively).

Discussion

In the present study, we found that higher admission glucose
levels were associated with impaired ST-segment resolution in
STEMI patients treated with thrombolytics. Our findings sug-
gest that higher glucose values may be related to thrombolytic
failure.

ST-segment resolution, a simple and powerful tool to detect
failed thrombolysis, is considered to be a marker of microvas-
cular perfusion [14-19]. Several studies have demonstrated

Table 2. Univariate and multivariate logistic regression analysis of the predic-
tors that can affect on ST segment resolution

Univariable Multivariable
Variables Odds ratio (95 % Cl)  pvalue Odds ratio (95 % Cl) p value
Model 1: Admission glucose level as a continuous variable
Age 0.958 (0.935-0.982  <0.001 0.975(0.943-1.008) 0.142
Male 2176 (1.169-4.047) 0.014  1.018(0.389-2.667) 0.971
Gender
Hyperten-  2.135(1.216-3.749) 0.008 1.419 (0.651-3.096) 0.379
sion
Smoking 0.501 (0.286-0.880) 0.016 0.705 (0.289-1.717) 0.441
Anterior Ml 0.430 (0.245-0.756)  0.003  0.463 (0.205-1.047) 0.065
LV ejection  1.035 (1.007-1.064) 0.013 1.000 (0.956-1.046) 0.999
fraction
Glucose 0.992 (0.988-0.997) <0.001 0.994 (0.988-0.999) 0.019
Hematocrit  1.074 (1.015-1.136) 0.013 1.064 (0.988-1.146) 0.103
Peak CK- 0.998 (0.995-1.000) 0.080  1.000 (0.996-1.004) 0.907
MB
Diastolic 0.973(0.949-0.997) 0.029  0.964 (0.935-0.994 0.019
BP
Time to 0.849 (0.762-0.946)  0.003 0.813 (0.702-0.943) 0.006
treatment
Model 2: Admission glucose level as a categorical variable
Age 0.958 (0.935-0.982  <0.001 0.975(0.943-1.009) 0.144
Male 2.176 (1.169-4.047) 0.014  0.949 (0.362-2.489) 0.915
Gender
Hyperten- ~ 2.135(1.216-3.749) 0.008 1.481 (0.685-3.202) 0.318
sion
Smoking 0.501 (0.286-0.880) 0.016  0.721 (0.298-1.742) 0.467
Anterior Ml 0.430 (0.245-0.756)  0.003  0.449 (0.197-1.024) 0.057
LV ejection  1.035(1.007-1.064) 0.013 1.003 (0.983-1.142) 0.908
fraction
Glucose 0.395 (0.224-0.698)  <0.001 0.444 (0.219-0.900) 0.024
(>148.5)
Hematocrit  1.074 (1.015-1.136) 0.013 1.59(0.983-1.142)  0.133
Peak CK- 0.998 (0.995-1.000) 0.080  1.000 (0.996-1.004) 0.921
MB
Diastolic 0.973(0.949-0.997) 0.029  0.961 (0.932-0.992) 0.013
BP
Time to 0.849 (0.762-0.946) 0.003  0.811 (0.699-0.941) 0.006
treatment

BP: Blood Pressure, Cl; confidence interval, MI: myocardial infarction, CK-MB:
creatine kinase-MB, LV: Left Ventricular

that greater ST-segment resolution was associated with higher
rates of infarct-related artery (IRA) patency, less residual ste-
nosis on angiography, smaller infarct size, and better left ven-
tricular systolic function [16, 17, 20]. It has also been shown
that ST-segment resolution is associated with lower mortality
rate after MI [19, 21]. When complete ST-segment resolution
is seen, successful reperfusion appears to have occurred at the
tissue level [18, 19]. Patients with persistent ST-segment el-
evation experience increased morbidity and mortality despite a
patent IRA, likely due to microvascular occlusion [19].
Hyperglycemia may be an important contributor to and inde-
pendent predictor of increased cardiovascular mortality. Stress
hyperglycemia in acute Ml has been associated with high risk of
in-hospital mortality, heart failure, cardiogenic shock, arrhyth-
mias, and no-reflow phenomenon [13]. It has also been shown
that long-term prognosis is worse in acute M| patients with
admission hyperglycemia [15, 17].

However, the threshold of admission glucose as a predictor of
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adverse events in acute Ml is unclear, and the exact mechanism
of stress hyperglycemia on admission for increased mortality
and morbidity in acute Ml is not known.

It has been demonstrated that in vitro endothelium-dependent
vasodilation and in vivo coronary microvascular responses are
impaired by hyperglycemia [15]. It has also been shown that
hyperglycemia attenuates nitric oxide-induced effects on collat-
eral blood flow in animals [17]. In another study, it was suggest-
ed that elevated plasma glucose might be related to increased
production of vasoconstrictor prostanoids by the endothelium
[18]. Glucose might play a role in myocardial injury by inducing
reactive oxygen species and amplifying inflammatory immune
reactions [19, 21]. When catecholamine-induced tissue lipolysis
occurs with a release of free fatty acids, the optimum balance
of energy of the myocardium deteriorates. Hyperglycemia is as-
sociated with increased free fatty acid concentrations, insulin
resistance and impaired myocardial glucose use, and worsen-
ing ischemia [15]. It has been demonstrated that hyperglycemia
is associated with increased platelet aggregation and higher
levels of prothrombin fragments and tissue factor [20]. All of
these changes occurring in the hyperglycemic milieu can cause
a prothrombotic state and altered blood flow, resulting in mi-
crovascular dysfunction, myocardial injury, and no-reflow phe-
nomenon, as well as impairment of ST-segment resolution [21].

Conclusion

Admission hyperglycemia in patients who present with STEMI
is an independent predictor of impaired ST-segment resolu-
tion. Admission blood glucose levels may be used for better risk
stratification and prediction of patients at risk of failed fibri-
nolysis.

Study limitations

Our study has some limitations. First, it is a retrospective study
and has a small sample size. Further large-scale studies will be
required to validate our results. Because this is a descriptive
study, the associations can be interpreted as either cause or
consequence; the relationships should be confirmed with longi-
tudinal studies. The unavailability of data regarding glycosylat-
ed hemoglobin, insulin levels, and glucose intolerance is another
limitation of our study.
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Vitamin D status of adults in Kayseri, Turkey:

Summer time population based cross-sectional study

Vitamin D status of adults in Kayseri

Hasan Durmus, Fevziye Cetinkaya
Halk Saghg Anabilimdali, Erciyes Universitesi Tip Fakiiltesi, Kayseri, Tiirkiye

Oz

Amag: Yapilan arastirmalar tiim diinyada eksikligi ve yetersizliginin yiiksek
oranda oldugunu gostermektedir. Tiirkiye genelinde yapilmis bir calisma ol-
mamakla birlikte, yapilan calismalarda vitamin D eksikliginin Tiirkiye'de de
yiksek oldugu gosterilmistir. Bu calismanin amaci toplum tabanh olarak vi-
tamin D eksikligi ve yetersizligi prevalansini saptamak, yas, cinsiyet, egitim
gibi degiskenlere gore dagilimini incelemektir. Gereg ve Yontem: 18-65 yas
arasinda yetiskin bireyler iizerinde yaz aylarinda gerceklestirilmistir. Ornek-
lem buyiklugl 323 olarak hesapalanmis ve arastirma 381 kisi ile tamam-
lanmistir. Sosyodemografik ozellikleri, fiziksel aktivite durumunu ile vitamin
D diizeyini etkileyebilecek degiskenlerin sorgulanmistir. Kan 6rnekleri LC-
MS/MS yontemiyle analiz edilmistir. Bulgular: Katiimcilarin yas ortalamasi
36.21+12.10'dir. Katilimcilarin serum vitamin D diizey ortalamasi 15.11+9.07
ng/ml olup vitamin D eksikligi %72.2 (<20 ng/ml), vitamin D yetersizligi (20
- 30 ng/ml) % 20.5 ve serum vitamin D diizeyi normal (>30 ng/ml) olanlarin
orani %7.3'dur. Erkeklerde vitamin D eksikligi %68.8, kadinlarda %75.7 olarak
bulunmustur. Yaz aylarinda agik alanlarda bir saatten az siire gecirenlerde
1.7 kat, 35 yas lizeri bireylerde 1.8 kat, bekarlarda 1.8 kat, Giines kremi
kullananlarda 2.4 kat ve ekonomik durumu iyi olmayanlarda 2.6 kat D vitamini
eksikligi daha fazla gorilmektedir. Tartisma: Kayseri ilinde vitamin D eksikligi
ve yetersizligi goériilme orani yiiksektir. Bu ¢alismada vitamin D diizeyine en
cok etki eden faktérler, cinsiyet, medeni durum, ekonomik durum, giines kremi
kullanimi ve yaz aylarinda giinesten faydalanma olarak belirlenmistir.

Anahtar Kelimeler
D Vitamini; D Vitamini Eksikligi; D Vitamini Yetersizligi

Abstract

Aim: Research shows that deficiency and insufficiency of vitamin D is high
in the world. There are limited studies in Turkey but it has been shown that
deficiency and insufficiency are high in Turkey. The aim of this study is to
determine the prevalence of vitamin D deficiency and insufficiency and re-
lated factors in an adult population. Material and Method: This study was
conducted in urban area of Kayseri in Central Anatolian region of Turkey, in
adults aged 18-65 years in the summer period. The minimum sample size
was calculated as 323 and the survey was completed with 381 people. A
questionnaire about sociodemographic characteristics, and variables that
may affect vitamin D level was administered. Blood samples were analyzed
by LC-MS/MS. Results: The mean age of the participants was 36.21+12.10.
The mean serum vitamin D level was 15.11+9.07 ng/ml. Vitamin D deficiency
(<20 ng/ml) was found in 72.2%, vitamin D insufficiency (20-30 ng/ml) was
found in 20.5% and only 7.3% of participants had a sufficient vitamin D level
(>30 ng/ml). Vitamin D deficiency was found in 68.8% of males and in 75.7%
of females. People who have exposure to the sun for less than 1 hour in the
summer have 1,7 fold higher vitamin D deficiency. Vitamin D deficiency was
1.8 fold higher in those >35 years old, 1.8 times higher in the unmarried, 2.4
fold higher in those using sunscreen and 2.6 fold higher in those who did not
have a good economic condition. Discussion: Kayseri has a high prevalence
of vitamin D deficiency and insufficiency. Factors that have the most effect on
vitamin D levels were determined as gender, marital status, economic status,
use of sun cream and exposure to sunlight in summer.
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Introduction

Vitamins are generally defined as water-soluble and oil-soluble
vitamins, and function in different systems of the human organ-
ism [1]. Vitamin D is mainly effective on the musculoskeletal sys-
tem, but it is considered to be a hormone rather than a vitamin
because: as a steroid hormone it is synthesized in the human
body under sunlight and affects many systems [1]. Following the
discovery of Vitamin D receptors in different organs and tissues
has been shown to have effects on other systems in addition to
its effect on bone mineralization and calcium metabolism [2].
In addition to the effect of vitamin D on calcium absorption, it
is known that it plays a role in intracellular calcium and phos-
phorus metabolism, which increases calcium uptake in muscle
cells [3]. Vitamin D has an effect on the cardiovascular system
and has been shown to strengthen cardiac output. It also af-
fects cognitive functions positively on the neurological system,
reduces the risk of cancer, has an effect on immune system
regulation and low vitamin D level is associated with increased
risk of death [4]. In the presence of the right angle and sufficient
sunlights; Vitamin D is synthesized from 10:00 to 15:00 hours,
with the effect of 280-315nm UVB rays. Vitamin D is first of all
synthesized as previtamin D3; It then undergoes hydroxylation
in the liver and kidneys cells and is converted to its active form
(cholecalciferol, 1, 25-diOHD3) [1]. It is known that 80-90% of
the vitamin D required for the human organism is synthesized
by sun exposure. Vitamin D synthesized in this way is influenced
by many different conditions, including age, geographical posi-
tion, skin colour, use of sun cream and style of dressing [5]. On
the other hand, the amount of vitamin D that can be obtained
from food by the body is quite low, and sufficient vitamin D syn-
thesis for the body is not provided in this way. Oily fish products
and egg-yolk can be considered as rich food sources in terms
of vitamin D [6].

The sun’s zenith angle is a critical factor in allowing the hu-
man body to synthesize enough vitamin D. Sufficient vitamin D
synthesis in Turkey can be achieved from May-November [7]. In
studies conducted in different regions of the world, the level of
vitamin D deficiency is high and vitamin D deficiency is consid-
ered as a pandemic and it is thought to affect more than one
billion people in the world [8]. Although vitamin D deficiency
differs from country to country and according to measurement
technique, deficiency varies between 20% and 80% worldwide
[9]. The incidence of vitamin D deficiency in Turkey is high, and
studies report a range from 50% to 90% [10]. Investigation
of Vitamin D deficiency in terms of preventive medicine and
knowledge of the vitamin D deficiency rate in the population
are necessary to enable professionals to carry out projects that
require Vitamin D supplementation in the future.

The aim of this study is to determine the prevalence of vitamin
D deficiency and insufficiency in adults inn a community-based
and its distribution according to variables such as age, gender
and education.

Material and Method
Setting and sample size
The study was conducted as a cross-sectional study between
June and August 2016 in the urban area of Kayseri in the Cen-
tral Anatolian region of Turkey. According to studies conduct-

ed in Turkey, vitamin D deficiency rate was accepted as 70%
[10]. The minimum sample size was calculated as 323 people
by taking a tolerance value=0.05, a=0.05 and B=0.20. To reach
the minimum sample size, 400 people were taken as a sample
group and research was completed with 381 (95.3%) people
because of problems in blood-letting and laboratory work.

This study was approved by the Erciyes University Clinical Stud-
ies Ethical Committee and informed consent was obtained from
participants.

Data Collection

Exclusion criteria in the study were as follows; vitamin D users
in the last 3 months, those with chronic liver and kidney disease,
any skin disease, type 1 diabetes, any malignancy, any endocri-
nological disease, metabolic bone disease, those on medication
for bone metabolism, alcoholics and pregnant women. In order
to select suitable individuals within the scope of the research
a screening form was applied to 1,200 people who applied to
the family health centers of urban area of Kayseri and appro-
priate individuals were given an invitation form. Volunteers
were invited to Erciyes University Public Health Department.
The questionnaire was prepared by the researchers based on
the literature. A questionnaire consisting of 28 questions with
socio-economic characteristics and other variables that could
affect vitamin D level was applied by the face to face interview
technique. After the questionnaire form was filled in, 3 cc blood
samples were taken. Blood samples from donors were then
transferred to the laboratory without of delay.

Laboratory Analysis

The Erciyes University Hospital Metabolism Laboratory uses
liquid chromatography tandem mass spectroscopy (LC-MS
/ MS), which is accepted as the gold standard for 25 (OH) D
analysis. Assessment of Vitamin D levels: as suggested by the
Turkish Endocrinology and Metabolism Association was as fol-
lows; <20 ng / ml (50 nmol / L) deficiency, 20-30 ng / ml (50-75
nmol / L) insufficient, >30 ng / ml (75 nmol / L) sufficient [7].

Statistical Analyses

The student-t test was used for the analysis of binary variables,
ANOVA was used for analysis of multiple variables, and for post
hoc test the LSD test was used. Variables that may affect vita-
min D deficiency were assessed by multiple analyses. Logistic
regression was used for the analysis and the backwald algo-
rithm was used as the enter model. The variables included in
multiple regression analysis were as follows: age (<35,> 35),
gender, marital status (married, unmarried), economic status
(good, not good), presence of chronic illness, smoking status,
nutrition with fruit and vegetables (daily, less), nutrition with
milk and dairy products (daily, less), physical activity status (in-
active, active), use of sunscreen, sun exposure in summer and
winter (more than one hour, less than one hour), clothing style,
skin type and the history of bone fracture.

Results

The mean age of the participants was 36.21+12.10 years.
50.4% were male, 49.6% were female, 45.9% had a good eco-
nomic status and 44.9% had a college and higher educational
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Table 1. Vitamin D deficiency status according to socio-demographic
characteristics

Vitamin D Deficiency

n Number % X2 p
Gender
Male 192 132 688 227 0132
Female 189 143 75.7
Age
<35 206 143 69.4 1.70 0.192
>35 175 132 75.4
Economic Condition
Good 175 113 64.6 933 0.002
Not good 206 162 78.6
Marital Status
Married 196 136 694 156 0211
Unmarried/Divorced 185 139 75.1
Education
Lower than high school 75 59 787 199 0.370
High school 135 96 71.1
Higher than high school 171 120 70.2
Sunscreen use
Never 212 141 66.5 7.65 0.006
Continually or occasionally 169 134 79.3
Sun Exposure in Summer
More than 1 hour daily 219 149 68.0 440 0.036
Less than 1 hour daily 162 126 77.8

level. The Vitamin D level in participants (<20 ng/ml) was found
to be 72.2%. The rate of vitamin D deficiency (20-30 ng / ml) is
20.5% and that of Vitamin D sufficiency (> 30 ng / ml) was 7.3%.
The prevalence of vitamin D deficiency in males was 68.8% and
in females it was 75.7%. Although vitamin D deficiency was
higher in females, sufficient vitamin D level was found to be
higher in females than in males 8.5% and 6.3% respectively
(Figure 1). The mean serum 25 (OH) D level of the participants
was 15.11 + 9.07. (Male: 16.21 + 7.96 ng / ml, female: 13.99 +
9.97 ng / ml, p <0.05). There was no significant difference be-
tween serum vitamin D levels according to age groups, marital
status and educational status. However, the serum 25 (OH) D
mean of individuals with good economic condition (16.43+9.82)
was significantly higher than those who did not have a good
economic condition (13.99+8.24) (p <0.05). Vitamin D deficien-
cy was found to be higher in women, over in those over 35 years
of age, in single people those with a low educational level, but
there were no significant difference between groups. Vitamin
D deficiency was found to be significantly higher in those who
used sunscreen, who did not have a good economic condition
and who were exposed to sunlight in the summer for less than
one hour.

The serum 25 (OH) D mean of participants who preferred to
wear clothing that does not block sunlight (16.00+9.32) was
found to be significantly higher than that of those who wear
clothing that blocks sunlight (13.93+7.81 (p <0.05).

According to the logistic regression analysis: vitamin D defi-
ciency in those who had exposure to sunlight for less than one
hour in summer was 1.7 fold than compared to those who had
exposure to sunlight more than one hour (p <0.05). In those
over 35 years of age was 1.8 fold more than that in those under

35 years individuals. Vitamin D deficiency in single individuals
was about double that of married people. in those who use sun-
screen it was 2.4 fold higher compared to those who never use
sunscreen (p <0.05). Those who did not have a good economic
condition were 2.6 times more likely to have vitamin D deficien-
cy than those with have a good economic condition (p <0.05).

Discussion

Vitamin D deficiency is widespread in the world and high levels
of vitamin D deficiency have been reported in many parts of
the world [9]. Research on vitamin D deficiency in Turkey has
been conducted mostly in pediatric age groups, special patient
groups and women, and these studies indicate that vitamin D
deficiency is a health problem in our country. This study had a
population-based design. Blood samples were taken from se-
lected individuals between June and July 2016 after excluding
diseases or conditions that could cause vitamin D deficiency. Vi-
tamin D deficiency in Kayseri province was found as 72.2%. The
reason we choose the summer months for our study is because
the solar rays in June and July in Turkey provide sufficient vita-
min D synthesis [7]. There is only one population-based study
in Turkey this was conducted in February in the Aegean region
of Turkey. According to the results of that’s study, vitamin D
deficiency was found in 74.6% of participants[10]. Although
our study showed a similar result with the study in the Aegean
region, ours study was conducted in the period when the sun’s
rays were sufficient for vitamin D synthesis. Vitamin D defi-
ciency was found to be higher in women, the vitamin D defi-
ciency (<20 ng / ml) rate in men was 71.9% and it was 81.5% in
women. In our study, the mean vitamin D score for women was
13.99 + 9.97 and for men it was 16.21 + 7.96. In a retrospective
study of patients with osteoporosis, the prevalence of vitamin
D deficiency in women was found as 45.3% and in males it was
38.4% [11]. In a 3-year study, patients who were referred to the
physical therapy and rehabilitation polyclinic of a hospital in
Istanbul reported a 2.15 fold (95% Cl: 1.83 - 2.53) higher rate
of vitamin D deficiency in females than in males [12]. In a study
on 5531 people aged 5-101 in China, Vitamin D deficiency in
women was reported as 89.0%, and in males it was reported as
84.9% [13]. In healthy volunteers in the Punjab region of India,
the proportion of women with vitamin D deficiency <10 ng / mL
was 52%, compared with 28% for men [14]. In Amsterdam in
subjects over 65 years of age, vitamin D deficiency (<20 ng /
ml) was found to be 44.7% in males and 56.1% in females [15].
According to the vitamin D results of 60,979 people in United
Arab Emirates, Vitamin D deficiency was reported in 61.4% of
women and in 58.3% of males [16].

Vitamin D deficiency increases with age. In the United States,
86% of women over 69 years of age have vitamin D levels be-
low 30 ng / mL [17]. In Australia; In a population-based study
with 11247 people aged 25 and over years, the prevalence of
vitamin D deficiency increases with age and is most commonly
seen in the =75 age group [18]. In our study, vitamin D deficien-
cy was approximately double as high in individuals aged> 35
years (Table 3). The Vitamin D deficiency rate is almost double
as severe in single participants (Table 3). In studies investigat-
ing marital status in the literature, similarly, it was shown that
the vitamin D levels of married individuals are higher [19,20].
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However, the relation of vitamin D level to marriage is not fully
explained in the literature. In our study, the participants were
not evaluated in this way and the effects of marriage were not
investigated either the prevalence of vitamin D deficiency in
rural areas in the Aegean region was as follows; 88.4% in urban
areas, 76.8% in urban areas and 70.5% in semi-urban areas.
Individuals living in rural areas have a 4.13 fold higher vitamin
D deficiency and insufficiency rate than those living in semi-
urban areas [10]. Vitamin D deficiency is 2.6 times higher in
individuals who do not have good economic conditions (Table
3). Although there is no study showing daily vitamin D intake in
Turkey, studies in the literature show that daily vitamin D intake
increases as income level increases [21]. The use of sunscreen
reduces the synthesis of vitamin D, while it protects the skin
against the harmful effects of UVA and UVB. The use of SBF
8 sunscreen inhibits vitamin D syntheses >95%, while SBF 15
sunscreen inhibits over >98% of vitamin D synthesis [5]. Vita-
min D deficiency is 2.6 fold higher in individuals using sunscreen
and is about 2 times higher in individuals who have daily ex-
posure to sunlight of less than one hour in summer (Table 3).
Hekimsoy et al. [10] found that individuals with sun exposure
had the highest score compared with individuals with vitamin
D deficiency ( 82.4 %) who had a score of less than 8. In Egypt;
in a comparison between those who were exposed to the sun
for less than 5 minutes per day and those who were exposed to
the sun more than 30 minutes per day; Those exposed to the
sun former for less than 5 minutes were reported to be 5 times
more at risk for vitamin D deficiency [22].

When serum vitamin D levels were analyzed according to the
participants clothing style, the mean serum vitamin D level
of subjects who were clothing which obstructed sunlight was
found to be 13.93 + 7.81 ng / ml and was significantly lower
than those who were clothing which did not block sunlight (Ta-
ble 2). Hekimsoy et al. [10] showed that vitamin D deficiency
and insufficiency are higher in individuals who dressed in a
style which blocks sunlight and reported that vitamin D defi-
ciency is three times higher in individuals who dressed in a style
which blocks sunlight. In Istanbul, the serum vitamin D levels
of women who prefer traditional clothing and Islamic clothing
were shown to be at a lower level than in those whose clothing
styles allowed exposure to sunlight [23]. A study conducted in
Jordan showed that men had significantly higher serum vitamin
D levels than females. According to the preference of clothing
among the women, 3 groups were formed completely covered,
uncovered and western type, and the mean serum vitamin D
levels were respectively, 24.3 + 5.8 ng / ml, 28.3 + 45 ng / ml
and 36.7 + 6.1 ng / ml [24].

Conclusion

As a result of this community-based study, it can be said that
vitamin D deficiency is high in Central Anatolia. Although this
study was conducted in the period when the sun’s rays are suf-
ficient for vitamin D synthesis, vitamin D deficiency and insuf-
ficiency are high. The lack of vitamin D in Turkey should be con-
sidered as a serious public health problem that concerns the
population. New research should be done to ensure that health-
care providers’ give their attention to this problem, take steps
to prevent it or conduct intervention studies.

Table 2. Serum vitamin D levels of participants according to clothing, skin
type, use of sunscreen, sun exposure in summer and winter

25(0OH)D (ng/ml)

(X +5D) e
Clothing
Block sunlight 218 16.00 + 9.32
2215 p'=0.027
Does not block sunlight 163 13.93 + 7.81
Skin Type
White-skinned 107 1530+9.17
Wheat colored skinned 198 14.76 + 8.98 1,330 p'=0,184
Dark-skinned 76 15.75 £+ 9.23
Sunscreen use
Never 212 16.24 +9.82 (a)'
Occasionally 125 1401 £7.82(b)' 4025 p~=0.019
Continually 44 12.82 + 7.87 (b)!
Sun exposure in summer
Less than one hour 162 13.89+ 863
2273 p' =0.023
More than one hour 219 16.01 +9.30
Sun exposure in winter
Less than one hour 244 1478 + 9.00
0.940 p'=0.347
More than one hour 137 15.69+9.20
Total 381 15.11 +9.07

* :Student-t test
**: ANOVA test, Post Hoc LSD test

Table 3. Logistic regression analysis of factors affecting vitamin D deficiency

0Odds Ratio %095 Cl p
Age
<35 1
0,043311
>35 1.79 1.02-3.16
Marital Status
Married 1
0,035434
Unmarried / Divorced 1.83 1.04 -3.23
Economic Condition
Good 1
0,000201
Not good 2.55 1.56 -4.18
Sunscreen Use
Never 1
0,000816
Continually or occasionally 2.37 1.43-393
Sun Exposure in Summer
More than 1 hour daily 1
0,028838
Less than 1 hour daily 1.72 1.06 - 2.82

Limitations

It is not possible to generalize our findings to the whole of Tur-
key because the study was performed in a certain region, but
it can be said that the life style of people in this region is very
similar to the Middle Anatolian region. The participants invited
may have caused bias in the sample. Individuals in distant and
rural areas may have refrained from coming to Erciyes Univer-
sity to give blood. Questioning the variables that might affect
the vitamin D level was evaluated according to the partici-
pants’ statements, but their knowledge on vitamin D was not
questioned.
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Oz

Amag: Tavsanlarda fakoemiilsifikasyon ile olusturulan kornea endotel hasa-
rina 6n kamaraya verilen otolog serumun muhtemel etkilerinin spekdiler mik-
roskopi ile degerlendirilmesi amaclanmistir. Gereg ve Yontem: Calismada do-
kuz adet 5 aylik (yaklasik 3 kg agirhiginda) Yeni Zellanda cinsi albino erkek
tavsanin etik kurul onayt ile her iki gozii kullanildi. Sadece 0,2 ml otolog serum
uygulanan 1. grup (6 goz), sadece 20 saniye ultrasonik titresim uygulanan 2.
grup (6 goz) ve 20 saniye ultrasonik titresimi takiben 0,2 ml otolog serum uy-
gulanan 3. grup (6 goz) olusturuldu. Girisim 6ncesinde, islem sonrasi 1. giin
ve 7. giin spekiiler mikroskopi, gozici basinci ve pakimetri 6l¢timleri yapila-
rak veriler istatistiksel olarak karsilastirildi. Bulgular: Postop 1. hafta sadece
FAKO yapilan grupta (Grup 2) kornea kalinhginin 385p’dan 445p'a yiikseldi-
gi gorilurken, FAKO + otolog serum verilen grupta (Grup 3) 398p'dan 402p’a
yikseldigi ancak bu farkin istatistiksel olarak anlamli olmadig gorildi. Pos-
top 1. giin 2. (FAKO) ve 3. (FAKO+otolog serum) gruplarin spekiler mikrosko-
pi parametrelerinden standart sapma (p<0.05) ve varyasyon katsayisi deger-
lerinin (p<0.05) 1.gruptan yiiksek oldugu gozlendi. Postop 1. hafta ise bu pa-
rametrelerin her (i¢ grupta da benzer oldugu ve preop degerlere déndigi iz-
lendi. Endotel hiicre sayisi, hiicre yogunlugu, ortalama hticre alani, en biiyiik
ve en kiiciik hiicre alani ve hekzagonal hiicre yiizdesi degerleri arasinda ise
lic zaman noktasinda da gruplar arasinda istatistiksel olarak anlaml diizey-
de fark saptanmadi. Tartisma: Bu calisma, fakoemiilsifikasyon isleminin ar-
dindan 6n kamaraya verilen otolog serumun spekiiler mikroskopi ile teyit edi-
lebilecek morfolojik degisikliklere sebep olmamakla birlikte endotel pompa
fonksiyonlar tizerinde muhtemel olumlu etkileri ile kornea 6demini azaltabi-
lecegini gostermistir.

Anahtar Kelimeler
Fakoemiilsifikasyon; Kornea Endoteli; Otolog Serum; Spekiiler Mikroskopi

Abstract

Aim: This study used specular microscopy to evaluate the possible effects
of applying autologous serum to the anterior chamber on the corneal endo-
thelial damage created by the ultrasonic vibrations of phacoemulsification
(PHACO) in rabbits. Material and Method: The study, which was approved by
the Ethics Committee, involved both eyes of nine 5 month-old (about 3 kg)
New Zealand genus albino male rabbits. Group 1(6 eyes) received only an
application of 0.2 ml autologous serum; Group 2 (6 eyes) received only the
ultrasonic vibrations for 20 seconds; and Group 3 (6 eyes) received 0.2 ml
autologous serum followed by ultrasonic vibrations for 20 seconds. Measure-
ments were made before the intervention and at the 1st and 7th days post-
operatively using specular microscopy, intraocular pressure, and pachymetry
metrics, and the data were compared statistically. Results: Postoperative 1st
week, the cornea thickness increased from 385 p to 445 p in Group 2 (PHACO
only) and from 398 p to 402 p in Group 2 (PHACO plus autologous serum).
However, this difference was not statistically significant. Postoperative 1st
day standard deviation (p < 0.05) and variation coefficient (p < 0.05) values
of the specular microscopy parameters for Groups 2 and 3 were higher than
for Group 1. Postoperative 1st week it was observed that the parameters of
the three groups were similar and had returned to the preoperational values.
Between the endothelial cell numbers, the cell density, the cell space aver-
age, the largest and the smallest percentage of the cell and the hexagonal
cell area values, there were no statistically significant differences at the
three measurement time points. Discussion: This study showed that, after
the phacoemulsification process, autologous serum applied to the anterior
chamber can, by positive possible effects on endothelial pump functions, re-
duce corneal edema without morphological changes, which can be confirmed
with specular microscopy.
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Introduction

Today, the duration and the power of the ultrasonic energy used
in PHACO surgery, which is the preferred treatment method for
more than 90% of cataract surgeries, is associated with various
corneal damages such as endothelial cell loss and burning (1).
The corneal endothelial cell loss after PHACO has been reported
to vary between 1.2%-16.2% [2-4]. Risk factors for this damage
include advanced age, small pupil, hard or large nucleus, large
infusion volume, and the total height of the ultrasound energy
(5-6). To date, approaches to reducing this damage have been
viscoelastics, continuous circular capsulorhexis, and bicarbon-
ate in the irrigation liquid. Also, there have been experiments
with different breaking techniques of the nucleus and various
methods such as the cold PHACO. But still the endothelial cell
damage and the visual problems that result depending on the
phacoemulsification continue to be a major problem. To this
end, the effectiveness of different biological agent is also being
researched [7-9].

Exogenous-derived growth factors can be used on the corneal
epithelium to increase the epithelialization [10]. The produc-
tion of growth factors with the recombinant technology is not
a cost-effective approach, but the autologous serum (AS) con-
tains a large quantity of growth factor, and is a liquid which can
be easily obtained. Thus, it has epitheliotrophic potential for the
ocular surface [11,12]. However, the demonstrated effect upon
AS on the corneal endothelium is not known.

The endothelial cells are normally exposed to the growth fac-
tors found in the aqueous humor. However, in cases where the
concentrations of growth factors are inadequate, while they are
in the inactive form, or when aiming to induce and/or to extend
the positive mitogenic signals with the damaged endothelial
on the endothelial cell receptor, it is thought that they cannot
connect effectively [13].

Specular microscopy permits measurement of the quality and
the quantity of corneal endothelial cells, and is the standard
method of in-vivo evaluation of the intensity and morphology
of endothelial cells [14].

This study used specular microscopy to evaluate the effect on
endothelial function of the application of AS in the anterior
chamber in conjunction with PHACO surgery in rabbits.

Material and Method

The study followed the principles of the Local Ethics Commit-
tee of Kirikkale University, Faculty of Veterinary medicine, and
confirmed by the number: 2012/46, by Kirikkale University, Fac-
ulty of Medicine Department of Ophthalmology, and with the
contributions of the Faculty of Veterinary Medicine.

Nine male albino rabbits which were five months old, weighed
2500-3000 grams, and were of New Zealand genus were used.
During the study period, they were kept in the appropriate cages
and special nutritional conditions in the Experimental Research
Center of Kirikkale University. Both eyes of all rabbits were used
with the permission of the Local Ethics Committee of Kirikkale
University, Faculty of Veterinary Medicine.

In accordance with the study protocol, preoperative, postop-
erative first and seventh day, anterior segment examination,
cornea endothelial cell analysis on the central cornea with the
specular microscope (SM), central corneal thickness measure-

ment (CCT), and measurements of intraocular pressure with to-
nopen were performed for all the rabbits. As Mencucci and col-
leagues have described, the endothelium cornea damage was
generated in the continuous irrigation mode and using 100%
ultrasonic power [15]. The phacoemulsification application time
is based on an average of the two different works respectively,
as 20 sec [15, 16].

In the first phase of the study, in order to prepare the AS, after
the 9 rabbits’ ear surfaces were cleaned with alcohol, we en-
tered in the marginal vein with an insulin syringe of 30 gauge.
2-3 cc’s of blood were drawn and put into sterile Eppendorfs
which were numbered according to the rabbit. After sitting at
room temperature without the sun for two hours, and their
shaped elements collapsed. Then after 10 minutes at 3000 rpm
centrifuge, the serums are what remain. The serum of each rab-
bit was immediately placed into the sterile insulin injectors for
use in surgical process.

After putting the rabbits on the operating table, the ocular sur-
face and fornix to operate are washed with 5% povidone iodine.
After securing the sterile field with a disposable drape, we put
the speculum into the eyelid.

All operations were performed on the same day by the same
surgeon. The eyes were divided into three group such that no
rabbit had both eyes in the same group.

Group 1 (autologous serum, n= 6 eyes): We entered into the an-
terior chamber via upper temporal cornea-limbal junction and
0.2 cc autologous serum was given using the 30 gauge insulin
injector.

Group 2 (PHACO, n= 6 eyes): Using a 3.2 mm knife we made a
transparent corneal tunnel incision via upper temporal cornea-
limbal junction. The continuous irrigation mode was opened.
We entered into the anterior chamber by tunnel with the stan-
dard sleeve phaco probe. The phaco probe was maintained at
the central (without a contact with any ocular structure, includ-
ing lens and cornea), the U/S modulation worked 20 seconds
with 100% power and continuously on irrigation (25 ml/min.).
The wound was closed by a stromal hydration and after check-
ing the sealing, we put on the cornea a 10/0 nylon suture.

3rd group (PHACO + autologous serum, n= 6 eyes): We followed
the PHACO procedure described above. The autologous serum
prepared before the procedure was given 0.2 ml into the ante-
rior chamber taken from the insulin injector and on the same
incision.

All eyes in the postoperative period were administered 1%
dexamethasone (Maxidex®, Alcon®, United Kingdom) and 0.3 %
ofloxacin (Siprogut®, Biofarma®, Turkey), topically applied one
drop 5 times a day.

None of the cases were given anesthetic, miotic, and mydriatic
agents that may produce angiogenesis toxic effects in the eye.
For irrigation, balanced salt solution (BSS ®, USA) was used.
Preoperative, first postoperative and seventh day, SM (NIDEK
® CEM-530 Specular Microscope, Japan) measurements were
made by the same practitioner. While analyzing the specular
images obtained, we selected the most net one from eight im-
ages, and ensured that within the framework of analysis at
least 50 cells were counted.

In our study we measured the quantity of the endothelial cells
(NUM), the cell density (ECD), the average cell field (ACF), the
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standard deviation (SD), the coefficient of variation (CV), the
largest cell field (MAX), the smallest cell field (MiN), the hex-
agonal cell percentage (HEX), the corneal thickness (CCT), and
the intraocular pressure (IOP) at three points in time. In order
to evaluate each parameter as a whole, we made a curve six
area calculation (CAC).

At the I0P measurements made by the tonopen (Reichert To-
no-Pen AVIA, USA), we took the average of 10 measurements
made automatically and consecutively.

Statistical analysis

All data were analyzed using the software Statistical Package
for Social Science (SPSS) Windows version 11.5 (Chicago, IL,
USA). After the descriptive statistical analyses (average + stan-
dard deviation; median [minimum-maximum]), the evaluation of
the normal distribution conformity was done with Shapiro Wilks
Test. For the continuous variables, for the comparison of three
groups the Kruskal Wallis test was used and for the comparison
of two groups the Mann Whitney U test was used. For con-
tinuous variables, for the comparison of the one group values
on three times point we used the Friedman test; and for the
comparison of two times point analysis the Wilcoxon Signed-
rank test was used. P < 0.05 value was considered statistically
significant.

Results

After PHACO and the injection, there was no infection, the mon-
itoring deletion and the corneal edema in the anterior chamber
and all rabbits had sectoral limbal hyperemia on the incision
[Figure 1].

Figure 1. The sectoral limbal hyperemia on the incision

The standard deviation (SD) is the standard deviation of the
values of the cell field. Among the three groups values for SD-T
(p=0.664), SD-T, (p=0.339), and SD,
statistically significant difference, but regarding the SD-T1 val-

(p=0.203), there was no

ues of groups we found a statistically significant difference (p
= 0.024). This was due to the fact the Group 1 SD-T1 values (p
=. 041) were higher than those of Group 2 and Group 3 (respec-
tively p=0. 041, p=0.009). There was no statistically significant
difference between Group 2 and Group 3 SD-T1 values (p >
0.05) [Table 1 and Figure 2].

Table 1. The comparison of SD measurements at three time points for the
three groups

GROUPS
Standard Group 1 Group 2 Group 3 P
deviation(um?)  (Average +SD) (Average +SD)  (Average +SD)
SD -T, 57.33+22.17 60.67+12.96 61.17422.34 0664
SD -T1 50.50+9.27 70.00+16.04 74.50+£17.71 0.024
SD -T, 70.00+15.82 62.83+£16.17 55.17£1395  0.339
SD ., b? 294.92+46.57 331.00+41.55 327.17+44.49 0203

Kruskal Wallis Test, SD=Standard deviation

Figure 2. The measuring line chart of three groups SD measurements at three
time points

There was no statistically significant difference between the SS
values of Group 1 (p=0.135), Group 2 (p=0.607), and Group 3
(p=0.311) at the three time points (Freidman test).

The variation (variability) coefficient (CV) is an objective crite-
rion of the polymegathism that shows the variability between
the cell areas (CV: SD/AVG). Among the CV-T (p=0.680), CV-T,
(p=0.318), and CV,,  (p=0.245) values for the three groups,
there was no statistically significant difference, but we found
a statistically significant difference for CV-T, (p = 0.013). This
was because the values of Group 1 were higher than those of
Groups 2 and 3 (respectively p =0.026, p = 0.004). There was
no statistically significant difference between the Group 2 and
Group 3 CV-T1 values (p > 0.05) [Table 2 and Figure 3].

There was no statistically significant difference between the
CV values of Group 1 (p=0.084), Group 2 (p=0.738) and Group 3
(p=0.311) at the three time points (Freidman test).

There was no statistically significance difference in the three
groups regarding the corneal thickness (CCT)-T, (p=0.605),
CCT-T, (p=0.313), and CCT,.
optical pachymetry. However, there was statistically significant

(p=0.291) values measured by

Table 2. The comparison of CV measurements at three time points for the
three groups

Variation GROUPS P
coefficient (%) Group 1 Group 2 Group 3

(Average +SD)  (Average +SD) (Average +SD)
v -T, 15.67:5.85 16.67+3.72 16.50+5.09 0.680
Cv-T, 13.17+2.40 18.67+4.55 20.67+3.33 0.013
Cv-T, 19.67+4.63 16.67+3.67 15.67+4.23 0318
CV, b? 80.08+13.80 88.33+11.59 91.25+11.67 0.245

Kruskal Wallis Test, CV: variation coefficient
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Figure 3. The measuring line chart of the three groups CV measurements at three
points in time

Figure 4. The measuring line chart of three groups CCT measurements at three
points in time

difference for CCT-T,values (p = 0.048). This difference was
due to the fact that the Group 2 CCT-T2 values were statisti-
cally significantly higher than the Group 1 values. There was no
statistically significant difference in other binary comparisons
(p > 0.05) [Table 3 and Figure 4].

Table 3. The comparison of KK measurements at three time points for the
three groups

Corneal GROUPS

thickness  Group 1 Group 2 Group 3 P
(um) (Average +SD) (Average +SD) (Average +SD)

CCT-T, 384.67+30.89 385.33+12.56 398.83+28.72 0.605
pm

CCT-T, 386.83+19.14 416.00+44.24 406.50+34.22 0313
pm

CCT-T, 393.67+49.19 445.50+53.11 402.17+45.85 0.048
pm

CCT,, b* 1946.75+151.83 2123.67+190.54 2020.00+158.51 0.291

Kruskal Wallis Test, CCT: Corneal thickness

There was no statistically significant difference between the
CCT values of Group 1 (p=0.846), Group 2 (p=0.054), and Group
3 (p=1.000) at the three points in time (Freidman test).

There was no statistically significant difference in the three

groups between the IOP-T, (p=0.419), IOP-T, (p=0.119), and
IOP_,. (p=0.058) values, but the I0P-T, values of groups we
found a statistically significant between the level of difference
(p = 0.031). This difference was due to the fact that Group 2 (p=
0.026) IOP-T2 values were statistically significantly less than
the Group 1 values. There was no statistically significant differ-
ence in other binary comparisons (p > 0.05) [Table 4 and Figure
5].

Table 4. The comparison of IOP measurements at three time points for the
three groups

Intraocular GROUPS
pressure Group 1 Group 2 Group 3 P
(mmHg) (Average +SD) (Average +SD)  (Average +SD)
10P-T,mmHg 13.00+4.69 11.33+2.07 12.83+3.06 0.419
0P -T1 mmHg 9.17+1.47 7.33+2.25 9.67+1.75 0.119
IOP -T,mmHg  8.17+1.33 6.50+0.84 7.33+0.52 0.031
0P _, _b? 5.75+5.95 32.83+13.69 46.75+5.93 0.058

CAC

Kruskal Wallis Test, IOP: Intraocular pressure

Figure 5. The measuring line chart of three groups IOP measurements at three
points in time

There was no statistically significant difference in Group 1
(p=0.006) and Group 3 (p=0.008) between the IOP values at the
three points in time (Freidman test). The IOP-T  (p=0.027) val-
ues were higher than the IOP-T, (p=0.027) and IOP-T, (p=0.046)
in Group 1. The IOP-TO values were higher than the IOP-T, val-
ues (p=0.027), and the IOP-T  (p=0.027) and IOP-T, (p=0.027)
values were higher than the IOP-T2 values in Group 2. The I0P-
T, (p=0.027) and I0P-T, (p=0.042) values were higher than the
IOP-T2 values in Group 3 [Table 5].

Table 5. The comparison of the IOP values at three points in time in the three
groups

ciB GIB-T,- GIB-T, GIB-T,- GIB-T, GIB-T - GIB-T,
Group 1 0.026 0.046 E0.05
Group 2 0.027 0.027 0.027
Group 3 0.074 0.027 0.042

IOP: Intraocular pressure
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Discussion

We analyzed many parameters related the corneal endothelial
cells and compared the values of three groups at three points
in time (preoperative, post operativel*t day and post operative
15t week). Within the groups and between the groups, we did
not find statistically significant differences between the endo-
thelial cells numbers, the cell density, the average cell area, the
percentage of the largest and smallest cells, and the percent-
age of the hexagonal cell values. However, across groups we
determined the following:

At T1 time point (post operative 1t day):

* The standard deviation and the variation coefficient values
of Group 2 (PHACO) and Group 3 (PHACO + AS) groups higher
than Group 1 (AS).

At T2 time point (post operative 1<t week):

* In Group 2 (PHACO) the corneal thickness increased from
385y to 445y, while in Group 3 (PHACO + AS) it increased from
398 to 402p. However, this difference was not statistically sig-
nificant.

e Group 2 CT (corneal thickness) values were higher than those
of Group 1 (much higher to be statistically significant from
Group 3), and the IOP values were less than those of Group 1
(much less to be statistically significant from the Group 3).

The increase of the variation coefficient which shows the high
polymegathism (the difference between the cell areas) due to
the increase of the standard deviation, is an expected finding
(CV=SD/AVG=100). In Groups 2 and 3, for which we applied
PHACO, it shows that the phacoemulsification operation caused
the high polymegathism as expected. But because this differ-
ence was not maintained through the T2 time point, it means a
reduction in variability between the cell areas; on the 1t week
after a surgery that not applied high PHACO, have been due to
completing the normal healing process of the endothelial cells.
At the T2 time point, the Group 2 CT values were higher than
those of Group 1. This might have occurred because the en-
dothelium pump functions were more affected without the ap-
plication of AS into the eyes. Non application of phacoemulsifi-
cation operation in Group 1, and then the phacoemulsification
process in Group 3, to give the AS to anterior segment not occur
the morphologic differences that we can confirm by SM, may
not result in statistically significant increase (corneal edema) of
the corneal thickness because of the possible positive effects
on the endothelial pump functions.

The reason that Group 2 IOP values were lower than in Group 1
is due to the smaller incision in Group 1. (The entry is by a 3,2
knife into the anterior segment in Groups 2 and 3 and by an
insulin injector 30 gauge in Group 3.) There was also a differ-
ence (that did not reach statistical significance) in IOP between
Group 1 and Group 3 which may be due to possible positive
effects of AS on the incision or to random effect. But when
EGF is added to the cell culture environment of the cornea en-
dothelium cells, the cells present the fibroblast view and take
a spindle shape [17]. Still the transformation of the polygonal
endothelium cells to the elongated multilayered fibroblast-like
cells by the basic fibroblast growth factor (FGF), and the in-
crease of the endothelium cell quantity [8], we can say almost
the positive effects of AS.

In our analysis there was no statistically significant difference

between groups regarding the endothelial cell count, the cell
density, the average cell area, the percentage of largest and
smallest cells, the hexagonal cell area, and the corneal thick-
ness values, but in Group 3 the IOP measurement of the 1<t day
was higher than on the 7% day. In Group 2 the IOP measure-
ment of the O day was higher than the 1t and 7*" days, and the
measurement of 1%t day was higher than the 7" day. In Group
2 the IOP measurement of the O day was higher than the 15t
and 7" days (Table 6). In this case 1° next week, we see that
the leak increases, and we think that the IOP can be low due to
the saturation could not be stressful enough or because of the
topical drops or finally the mechanical trauma that the rabbit’s
own implements.

The results of this study have shown that generally among the

Table 6. The comparison of the IOP values intergroup at the different time
points

Group 1 Group 2 Group 3
10P T,>T, T,>T, T,>T,
T,>T, T,>T, T,>T,
T>T,

I0P: Intraocular pressure, TO: Preoperative IOP, T1: Postoperative 15 day IOP,
T2: Postoperative 7t" day IOP

three groups the parameters measured with SM did not change
along the trace. There are several reasons why this may be.
The first reason is that the rabbit corneal endothelial damage
done by phacoemulsification may not be sufficient to demon-
strate an effect. In a study made by Rothschild and his col-
leagues the average duration of phacoemulsification was de-
termined as 13.9 + 5.0 mm (up to a maximum of 6-7 min of
ultrasonic energy is the amount of time that is running) [18].
In our study, the processing time was limited to 20 seconds,
whereas in the literature it ranges from 10-30 seconds [15, 19].
Also, we didn’'t do the lens emulsification and lens implantation
in rabbits. During the emulsification it’s possible the insufficient
endothelial damage in the challenge applied because of the
tracked nucleus parts shock, and the endothelium wasn’t ex-
posed to stress factors such as the liquid turbulence and surge.
The second possible reason is that the properties obtained in
our measurements are the specifications of paracentral and
pericentral cornea regions depending on the difficulty of evalu-
ating the central cornea on the rabbits during SM assessment
(because of the fixation impossibility). Hence each measure-
ment was taken from a different point in the image is likely
to be, also if in the short term in the rabbits made the GAA
measuring cornea must remain open, and therefore the quality
of the measurement can be reduced.

The third reason is that, given the small sample size (due to
guidelines of the Ethics Committee to use the minimum experi-
mental animal quantity), the results may not reach statistical
significance.

The fourth reason is that the growth factors may have different
effects in different experimental animals. For example, there is
some evidences that the transformable growth factor (TGF)-B1
increases the DNA synthesis in human [20] and bovine corneal
endothelial cell cultures [21], but it is ineffective in rabbit cor-
neal endothelial cells [22]. Also, there are some studies indicat-
ing that the effect of inhibitory [23] onto the cells.
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Freitas Valbon et al. evaluated the central corneal thickness for
PHACO patients in the preoperative period, and the postopera-
tive first and seventh day. They found that the central corneal
thickness shows a decline in the postoperative period compared
to the preoperative period [24]. Another study found that the
central corneal thickness for PHACO patients increases in the
postoperative first hour and stays high on the first day measure-
ments, but by the end of the postoperative week has rebounded
to the preoperative levels [25]. In our study, we found that the
Group 2 corneal thickness values were higher than the Group
1 values only at the T2 time point. In the intergroup evalua-
tion, we did not find a significant difference in corneal thickness
between the three time points between the groups receiving
PHACO (Groups 2 and 3) and the group that did not (Group 1).

Conclusion

The observed loss of endothelial cells after cataract surgery
is an inevitable result of the procedure. The important steps
during cataract surgery and the perioperative care attention
can reduce the endothelial cell loss, but further reduction of
the endothelial cell loss will positively affect the results of this
commonly-performed procedure.

We can expect that body fluids which contain growth factors
will have positive effects in healing the corneal endothelium.
This study was done in order to evaluate the OS’s effects on the
corneal endothelium which applied on the OK after the phaco-
emulsification operation. It showed that although the damage
created on the rabbit’s corneal endothelium by the phacoemul-
sification did not reach a statistically significant level, the cor-
neal edema can be reduced with the possible positive effects on
the endothelial pump functions.

In this case, our work can be attached within the methodologi-
cal problems in the interventional and evolutional framework,
but also can be connected to the type Il fault (in reality, there is
a situation that cannot be in working order) which can occurred
depending on the sample size.

In future studies to evaluate the OS effects on corneal endo-
thelial damage resulting from phacoemulsification, increasing
the sample size and doing the preliminary tests in terms of the
methodological issues will provide clearer results.
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Oz

Amag: Stress uriner inkontinansi olan hastalarda modifiye midiretral sling,
tension-free vajinal tape ve transobturator tape operasyonlarinin trodi-
namik inceleme ile etkinliklerininin karsilastirimasi amaglanmistir. Gereg
ve Yontem: Stres Uriner inkontinansi olan ve 2003 ile 2012 yillari arasinda
midiiretral sling operasyonu olan 65 hasta calismaya dahil edildi. Preope-
ratif ve postoperatif Grodinamik degerlendirmeler analiz edildi. Sistometri
operasyonlari kiir oranlarini saptamak icin kullanildi. Valsalva kagak noktasi
basinci, objektif kiir oranlarini degerlendirmek ve karsilastirmak icin belir-
lendi. Bulgular: Operasyon tipleri arasinda belirgin farkliik saptanamamistir.
Objektif kir oranlari; modifiye midiretral sling, tension-free vajinal tape ve
transobturator tape icin sirasiyla %83.3, %88.9 ve %91.3 olarak saptanmis-
tir. Tension-free vajinal tape, intrinsik sfinkterik yetmezlikte diger operasyon
tiplerine gore daha etkin bulunmustur. Valsalva kagak noktasi basinci ope-
rasynlarin basarisini gostermek icin kullanilmistir. Basing degerlerine gore,
stres driner inkontinans hastalarinda objektif olarak tam kiir veya iyilesme
saglandi. Sadece 8 hastada postoperatif valsalva sonrasi kacak tespit edildi,
bu hastalarda da preoperatif diizeylere gore valsalva kagak noktasi basinclari
daha yiiksek degerlerde saptandi. Tartisma: Midiiretral sling operasyonlarinin
etkinlikleri gruplar arasinda farkli bulunmadi. Valsalva kacak noktasi basin-
ci objektif kiir oranlarini belirlemek i¢in 6nemli bir parametredir. Modifiye
midiretral sling teknigi karsilastirilabilir basari orani ile daha ekonomik bir
yontem olarak goziikmektedir.

Anahtar Kelimeler
Modifiye Midiiretral Sling; Stres Uriner inkontinans; Tension-Free Vajinal
Tape; Transobturator Tape; Valsalva Kacak Noktasi Basinci

Abstract

Aim: To use urodynamic evaluation to compare the effectiveness of modified
midurethral sling, tension-free vaginal tape, and transobturator tape in the
treatment of stress urinary incontinence. Material and Method: A total of 65
patients with stress urinary incontinence underwent midurethral sling opera-
tions between 2003 and 2012. Preoperative and postoperative urodynamic
evaluation data were analysed. Cystometry was used to determine the cure
rates of operations. Valsalva leak point pressure was obtained to assess and
compare the objective cure rates. Results: No significant differences were
noted between different operation types. Objective cure rates of procedures
were established as 83.3%, 88.9%, and 91.3% for modified midurethral sling,
tension-free vaginal tape, and transobturator tape, respectively. Tension-
free vaginal tape was more effective in intrinsic sphincteric deficiency than
other operation types. Valsalva leak point pressure showed the effectiveness
of the operations. According to pressure values, stress urinary incontinence
were cured or improved in patients objectively. Only 8 patients had positive
Valsalva leak point pressure postoperatively and the mean of postoperative
Valsalva leak point pressure values was higher than that of preoperative lev-
els. Discussion: Effectiveness of midurethral sling operations did not differ
between groups. Valsalva leak point pressure is an important marker to de-
termine objective cure rates. Modified midurethral sling techniques are more
economical with comparable success rates.
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Introduction

Urinary incontinence (Ul) is defined as the complaint of any in-
voluntary leakage of urine [1]. Stress urinary incontinence (SUI),
which mainly occurs during physical activity due to the urethral
sphincteric insufficiency, may affect up to 60% of women with
Ul in a pure or mixed form accompanied by detrusor overactiv-
ity (DO) [2-4]. The mainstay of the treatment of SUIl has been
improving urethral sufficiency using a variety of types of op-
erations. Minimally invasive midurethral sling operations de-
veloped in recent decades, including tension-free vaginal tape
(TVT) and transobturator tape (TOT), have had high success and
low complication rates and have been accepted as gold stan-
dard procedures for SUI [5-9]. However, the high cost of the
sling devices and meshes is a significant burden for effective
treatment of SUI in developing countries with limited health-
care sources. In response, many modified techniques have been
developed to reduce the cost without decreasing the success
[10]. In the literature there are only a few studies that compare
TVT to pubovaginal sling and TOT to pubovaginal sling [11].
Additionally, there are no more studies about synthetic pubo-
vaginal sling procedures.

The aim of our study is to compare cure rates, efficacy rates,
and complication rates among patients who underwent TVT,
TOT, and modified midurethral sling operations for anti-incon-
tinence surgery.

Material and Method

The study population consisted of patients who underwent mi-
durethral sling operations for stress urinary incontinence (SUI)
and mixed urinary incontinence (MUI) between April 2003 and
April 2012. The study was approved by the Ethics Review Board
and conducted in Eskisehir Osmangazi University, Department
of Obstetrics and Gynecology.

Eigthy-six patients were evaluated retrospectively. Urogyne-
cological evaluation and urodynamic studies were performed
preoperatively for all patients. Twenty-one patients who did
not come to their follow-ups and whose medical information
couldn’t be gained or had missing data were excluded from the
study population. We assessed age, number of parity, and type
of delivery (spontaneous vaginal or caesarean section) as de-
mographic parameters.

Urodynamic studies (cystometry), which were routine proce-
dure for SUI operations in our clinic, were performed on all pa-
tients preoperatively. Urine testing and culture were obtained
before the urodynamic test. Postvoiding residual volume (PVR)
was assessed before starting the urodynamic testing by sterile
catheterization. Maximum bladder capacity, maximum vesical
pressure, VLPP (valsalva leak point pressure), and maximum
detrusor pressure were evaluated by the urodynamic test and
were recorded with a computer program. VLPP was obtained
with the subject seated when the total infused volume reached
200 mL by asking the patient to perform a Valsalva maneuver
until urine loss was directly observed. We retrospectively anal-
ysed the data obtained from these recordings.

According to patients’ complaints and urodynamic test results
we categorized them into two groups: SUI and MUI. We diag-
nosed the SUI by confirmation of positive stress test during the
urodynamic test. For patients who had MUl and who had no

response to any medications, we recommended and performed
surgery for SUI.

We performed three different operation types during the study
period. ‘Modified midurethral sling (MMUS)’ operations were
performed using the abdominovaginal route with synthetic
mersilene mesh. In this technique, first an pfannenstiel incision
was performed and a trocar was directed top-to-bottom to the
vaginal incision. Then synthetic mersilene mesh was fixed to
the trocar and pulled out by the trocar from the abdominal inci-
sion. After that, sutures of the mesh were adjusted and then
tied. The second operation type was TVT. In this technique we
used the bottom-to-top technique (from the vaginal incision to
pubic bone). The third operation type was TOT. We performed
an inside-to-outside technique named TVT-O and developed by
de Leval, hereafter referred to as TOT. All of the operations
were performed by a single experienced surgeon. Intraoperative
complications were identified. Patients who had mesh erosion
were recorded.

Patients were invited to the hospital with a telephone call ask-
ing them to come for evaluation. They were informed about this
study and informed consent was obtained. Present complaints,
particularly those related to stress urinary incontinence, were
questioned as ‘present or absent.” Urodynamic tests were per-
formed to detect objective cure rates. Before the urodynamic
tests, PVR was established by sterile catheterization. As with
the preoperative procedure, test data was recorded with a com-
puter program.

After these evaluations ‘subjective cure rates’ and ‘objective
cure rates’ were determined. The absence of involuntary urine
leakage was designated ‘subjective cure’ and negative stress
test and no VLPP in the urodynamic test was designated ‘objec-
tive cure’

Statistical analysis was performed to compare operation types
and to detect differences between preoperative and postop-
erative data. Statistical analysis was conducted using SPSS
version 20.0. One-way ANOVA, Independent Samples Kruskal-
Wallis Test, Pearson Chi-Square Test, Paired-sample t-Test, and
Related-samples Wilcoxon Test were used. A p value <0.05 was
considered statistically significant.

Results

We evaluated 65 patients; modified midurethral sling (MMUS),
TVT, and TOT operations were performed for 24, 18, and 23
patients, respectively. Demographic characteristics of patients
and preoperative urodynamic results were assessed (Table 1).
In the preoperative diagnoses of patients, 28 patients (43.1%)
had pure stress urinary incontinence and 37 patients (56.9%)
had mixed urinary incontinence. One bladder perforation was
seen as an intraoperative complication; it occurred during the
MMUS procedure. Among all patients, the rate of bladder perfo-
ration was evaluated as 1.5% but for the MMUS procedure this
rate was evaluated as 4.1%. Bladder perforation was deter-
mined intraoperatively by cystoscopy. The patient was followed
with 168 hours of bladder catheterization. After catheteriza-
tion there was no problem and the patient was discharged from
hospital. We did not see any major complications, such as ma-
jor vessel and nerve injury, other than the bladder perforation.
Follow-up duration of our patients was in a wide range, from 11
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Table 1. Demographic characteristics and preoperative Urodynamic results of
patients

MMUS TVT TOT

(n=24) (n=18) (n=23) P
Age (years) 52.04+10.25 51.72+8.29 57.43+12.12 >0.05
Parity (numbers)  3.75+2.11 3.05+1.43 3.69+1.60 >0.05
Number of SVD 3.82+2.12 2.88+1.53 3.65+1.64 >0.05
Capacity of 41133166.74 39127+8024 395.00:80.38 0.646%
bladder (ml)
Maximal Vesical
Pressure 19.20+9.35 26.27+14.73 18.30+9.20 0.186%
(cm H,0)
Maximal
Detrusor ressure  13.75+7.21 22.50+£14.07 16.04+8.14 0.083%
(em H,0)
PVR (ml) 16.45+15.70 9.44+11.99 15.21+24.83 0.031%
VLPP (cm H,0) 72.61+97.38 78.28+103.15 79.87+114.21 0.449t

1, Oneway ANOVA Test # Independent Samples Kruskal-Wallis Test Values
are given as mean +SD, MMUS, modified midurethral sling PVR, Postvoiding
residual volume SD, Standard deviation SVD, spontaneous vaginal delivery
TVT, tension-free vaginal tape TOT, transobturator tape VLPP, valsalva leak
point pressure

months to 114 months. Mean evaluation durations in postop-
erative period were 76.04, 46.11, and 25.78 months for MMUS,
TVT, and TOT respectively (p>0.05).

We did not determine any statistical significance for VLPP val-
ues postoperatively. There were only 8 cases that had positive
VLPP postoperatively so the statistical analysis was not appli-
cable for VLPP.

Preoperative and postoperative urodynamic test results were
evaluated. When we compared maximum vesical pressure and
maximum detrusor pressure between preoperative and post-
operative urodynamic tests, we determined that the values of
both parameters decreased after the operations and these de-
creases were statistically significant (p<0.05). In the analysis of
VLPP values, the mean of postoperative values was higher than
that of preoperative values and this was statistically significant
(p<0.05).

Eight patients had VLPP postoperatively. We determined that
significant improvement and satisfaction were obtained post-
operatively for most of these 8 patients.

VLPP, a parameter for objective diagnosis

a rate of 84.6% and 92.3%, respectively. We compared the clas-
sification of postoperative VLPP values and we did not find any
significant differences between operation types (p>0.05) (Table
3). Evaluation of postoperative VLPP values are significant and
important in terms of ‘objective cure’ assessment. Comparative
analysis of operation types showed that ‘objective cure’ rates
were 83.3%, 88.9%, and 91.3% for MMUS, TVT, and TOT re-
spectively (Table 3).

In the follow-up process 3 patients experienced mesh erosion.
The rate of erosion was 4.6% among all patients; 8.3% (n=2) in
the MMUS group; 0% (n=0) in the TVT group; and 4.3% (n=1)
in the TOT group. When we compared rate of mesh erosion
between operation types, there was no statistical significance
(p>0.05).

Discussion

We compared sling operations for patients with SUI or MUl and
evaluated subjective and objective cure rates. We found that
subjective cure rates for MMUS, TVT, and TOT were 79.1%,
94.4%, and 91.4% respectively. Objective cure rates for MMUS,
TVT, and TOT were 83.3%, 88.9%, and 91.3% respectively. We
did not determine any significant differences between opera-
tion types in terms of objective and subjective cure rates.
There are several studies that compare the effectiveness of
sling operations. In the Cochrane meta-analysis that evalu-
ated cure rates of TVT and TOT, cure rates were reported as
73% for both operations [12]. In a randomized study, Richter
et al. showed no significant differences for objective cure rates
between TVT and TOT operations (TOT-77.7% vs TVT-80.8%)
[13]. Hung et al. compared TVT and pubovaginal sling with syn-
thetic mesh, finding 91.3% and 93% improvement in TVT and
pubovaginal sling with synthethic mesh, respectively [14].

We determined objective cure rates using urodynamic evalua-
tion (cystometry). Urodynamic evaluation provides some data
to detect the stress component of urinary incontinence. In par-
ticular, VLPP values give more information to clinicians in un-
derstanding of ISD (intrinsic sphincteric deficiency). Although
there are some differences among patients, most clinicians

Table 2. Comparison of preoperative and postoperative urodynamic outcomes according to operation types

of stress urinary incontinence, was used

VT TOT
to detect response of the treatment post- MMUS (n=24) p (n=18) p (n(iZS) p
Operatlvely' Preoperative and postop- Bladder Preoperative ~ 411.33+66.74 391.27+80.24 395.00+80.38
erative mean values of VLPP were com-  cCapacity 02011 0.429t 0.1361
) Postoperative  390.29+72.67 404.22+56.14 414.43+79.25
pared between operation types (Table 2). (M) P
Among postoperative urodynamic evalu- Maximal Preoperative 19.20+9.35 26.27+14.73 18.30+9.20
Vesical
i i 0278t 0.003t 0.113%
<
ation of 13 patients who had <60 cm Pressure  postoperative  17.20+7.30 17.94+12.68 13.69+6.81
H20 pressure of VLPP preoperatively, 11 (cm H,0)
of them (8460/0) had no VLPP and Only 2 VLPP Preoperative 71.00+18.52 108.50+33.23 74.00+41.01
0.068% § §
had positive VLPP (15.4%) postoperative- ~ (“MH.0)  Postoperative  121.75+15.10 105.00+14.14 128.00+2.82
|y_ These two patients had higher VLPP Maximal  Preoperative 13.75+7.21 22.50+£14.07 16.04+8.14
. . Detrusor
levels than their preoperative levels; the | 0.445% 0.008% 0.092%
. . ressure  postoperative  14.54+6.23 16.16+£12.19 12.21+7.10
increase in VLPP may demonstrate the  (cmH,0)
effectiveness of operations so we deter- Preoperative ~ 16.45+15.70 9.44+11.99 1521+24.83
) . PVR (ml) 0.104% 0.500% 0.350%
mined these results as improvement. We Postoperative  11.95+13.55 6.66+8.40 10.43+18.02

established improvement in patients who
had 60-100 cm H20 pressure of VLPP
and >100 cm H20 pressure of VLPP with

tPaired Samples t-Test, $Related-Samples Wilcoxon Test §, statistical significant was not evaluated
Values are given as mean +SD, MMUS, modified midurethral sling PVR, Postvoiding residual volume SD,
Standard deviation TVT, tension-free vaginal tape TOT, transobturator tape VLPP, valsalva leak point

pressure
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Table 3. Postoperative VLPP and Objective Cure rates between operation
types

MMUS TVT TOT
n (%) n (%) n (%) P
Absent 20(83.3) 16(88.9) 21(91.3)
Postoperative VLPP <60 0(0) 0(0) 0(0) 0.854
(cm H20) 60-100 1 (4.2) 1(5.6) 0(0)
>100 3(125) 1(56) 2(8.7)
Objective Cure Rate 20(83.3) 16 (88.9) 21(91.3) >0.05

Pearson Chi-Square Test MMUS, modified midurethral sling TVT, tension-free
vaginal tape TOT, transobturator tape VLPP, valsalva leak point pressure

think that a VLPP value below 60 cmH20 confirms the diagnosis
of ISD [15]. We classified VLPP values according to the pressure
levels and compared postoperative findings between operation
types. When we evaluated the patients who had VLPP values
below 60 cm H20, a complete cure was obtained in 84.6% of
patients. Higher pressure values of VLPP (>100 cm H20) raised
the success rate to 92.3% in the present study. Similarly, Young
et al. found significant differences between patients according
to whether they had ISD and they showed significantly higher
cure rates in the no-ISD group (p<0.001) [16]. Another study
indicated that low VLPP values (<60 cm H20) may be an in-
dependent marker for treatment failure [17]. Rechberger et al.
showed that low VLPP levels lead to poor treatment response
in TOT operations but not in TVT operations [18]. The success
rates of our study for ISD patients was 100% in the TVT group
and 75% in the TOT group. Similar to our study, Kim et al. es-
tablished that the success rate of TVT was significantly high-
er than for TOT in patients who had ISD (TVT, 95.2% vs TOT,
82.7%) [19]. They showed risk factors of treatment failure and
found that TOT is the only risk factor associated with treatment
failure after 12 months follow-up. Therefore TVT is considered
the preferred method in patients with ISD because it is a more
obstructive technique than TOT [20]. Contrary to these stud-
ies, some authors have concluded that TOT is comparable to
TVT in ISD [13,21]. Another study which compared pubovaginal
sling, TVT, and TOT observed similar complication rates among
operations for ISD; however, cure rates for TOT were lower
(34.9%) than for TVT (87%) and pubovaginal sling (87.3%) [22].
When we evaluated the objective cure rates of patients accord-
ing to VLPP values, we did not find any significant differences
between operation types (MMUS, TVT, and TOT; 83.3%, 88.9%,
and 91.3% respectively) (p=0.834).

In several studies, similar cure rates were reported but in the
present study we determined higher objective cure rates than in
other studies. Some studies that approved VLPP values as ob-
jective criteria showed lower cure rates compared to our study
[13,23].

The most important complication of midurethral sling opera-
tions is bladder perforation. It is also the most common com-
plication of TVT at a rate of 3.5-6.6% [24-27]. In a study that
compared TVT and pubovaginal sling with synthetic mesh, the
rate of bladder perforation was 4.3% in TVT patients and 0%
in pubovaginal sling patients (p=0.287) [14]. Castillo-Pino et
al. found that bladder injuries occurred in the TVT group at a
rate of 5.5% and no bladder perforation was shown in the TOT
group (p=0.14) [23]. In our study, one bladder injury occurred,

and it was in the MMUS group. The rate of bladder injury was
4.1% in the MMUS group and there was no bladder complica-
tion in the TVT and TOT groups.

Another important complication is mesh erosion, which devel-
ops in the late postoperative period. A meta-analysis by No-
vara et al. did not find any significant differences between TOT
and TVT with regard to mesh erosion [28]. Abouassaly et al.
found that mesh erosion occurred at a rate of 0.4% and 1.4%
in TVT and TOT operations, respectively [26]. Some researchers
think that the hammock-shaped structure of TOT creates more
contact area than the U-shaped structure of TVT, leading to
increased inflammation and erosion rates in TOT operations
[29]. In the present study, we established mesh erosions in 3
patients, 2 of them in the MMUS group (8.3%) and the other
one in the TOT group. There was no mesh erosion in the TVT
group. These rates are high compared to the literature, but may
be explained by the small sample size.

According to the cost-effectiveness analysis of our study, TOT
and TVT operations have higher costs because they use spe-
cial materials. Only prolene or mersilene mesh is required for
modified sling operations and this decreases the operation
cost. Average costs of TOT and TVT currently are $300-400
(USD), whereas the cost of mesh for modified sling operations
is approximately $10-15. As we have seen, modified sling op-
erations have significantly lower materials costs than TVT and
TOT operations. In one study, the cure rate was determined
as 81.3% for pubovaginal sling operations with polypropylene
mesh, and their low cost was also established [30]. EISheemy et
al. compared surgeon-tailored modified technique (STM) with
original TVT-O [31]. There was no significant difference in cure
rates between operation types (p=0.654), but surgical cost de-
creased significantly from $500 to $10. They also found MUI
and urgency improvement similar to our study. Polypropylene
self-tailored mesh has been used by many surgeons and costs
of surgery have decreased significantly [32-34]. When TVT-O
(with STM) was compared to TVT in one study, it was reported
that cure rates did not show any significant difference, while
surgical costs were significantly reduced by the STM method
[35]. The surgeon-tailored mesh method has an advantage in
developing countries with few financial resources and it may be
considered as a low-cost alternative for treating SUI patients.
We performed MMUS operations as a cost-effective method
with similar cure rates compared to TVT and TOT.

Our study has several limitations. Firstly, this study is not a ran-
domized controlled study. Non-random patient selection meth-
od is the main limitation. Heterogenous study groups with SUI
and MUI is another limitation of our study. Follow-up duration
is in a wide range and it is variable in our study. Objective ques-
tionnaires were not used to determine subjective cure rates in
the present study. However, the strengths of our study include
that it is single experienced surgeon data and VLPP is used
to detect the objective cure rate of operations. There are few
studies using single surgeon data and VLPP is not commonly
used to demonstrate the objective cure rates of operations.

In conclusion, the subjective and objective cure rates of patients
treated with MMUS, TVT, and TOT were similar and there was
no statistically significant differences. VLPP provides a quanti-
tative component of urodynamic evaluation that is useful in SUI
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patients and especially for ISD. Modified sling operations may
be preferred in some situations instead of TVT or TOT because
of low costs. Further prospective randomized controlled trials
are required to confirm our results.
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Amag: Bu calismanin amaci sisirilmis endotrakeal tiipiin yeni, basit bir inter-
nal siplint yontemi olarak izole zigomatik ark fraktirlerinde kullaniminin so-
nuclarini degerlendirmek. Gerec ve Yontem: Bu yontem ile izole zigomatik ark
fraktiirtine sahip 16 erkek ve 4 kadin toplam 20 hasta opere edilmistir. Zigo-
matik ark frakttrleri Gillies yontemi ile rediikte edildikten sonra endotrake-
al tiip zigomatik ark arkasina yerlestirilerek internal siplint olarak kullanil-
mistir. Ug tanesi insilin bagimli diabet olan hastalarin yas ortalamasi 29 bu-
lunmustur. Hastalar postop ortalama 6,8 ay takip edilmistir. Hastalar preop
ve postop 1.glin ve 3. aylarda hem klinik hem de bilgisayarli tomografi (BT)
ile degerlendirilmistir. Bulgular: Postoperatif donemdeki klinik ve BT deger-
lendirmelerinde yetersiz redikstyon, yetersiz stabilizasyon, fasiyal sinir yara-
lanmasi ve enfeksiyon gibi herhangi bir komplikasyon ile karsilasiimamistir.
Tum hastalar bu yontemi iyi tolare etmis ve bir sikayetleri olmamistir. Tim
hastalarda normal zigomatik ark kontiirii ve yiiz simetrisi goriilmistiir. Tartis-
ma: Bu yeni yontem basit ve komplikasyonsuzdur. Ayrica kiigiik bir kesi ile gi-
rilip endo trakeal tiip tamamen temporal fasya altina yerlestirildigi icin en-
feksiyon riskini en aza indirmektedir (6zellikle diyabet hastalarinda). Endotra-
keal tiip kafinin sekli nedeniyle rediikte edilmis kirik hattina daha genis yu-
zeyli basing uygulamakta ve yer degistirmemektedir. Bu nedenle bu yeni yon-
tem izole zigomatik ark kiriklarinin tedavisinde kullanilabilir.

Anahtar Kelimeler
Endtrakeal Tiip; internal Splint; izole; Zigomatik Ark; Fraktiir

Abstract

Aim: The aim of this study was to evaluate the results of the inflated endo-
tracheal tube for simple internal splinting in the treatment of isolated zy-
gomatic arch fractures as a new method. Material and Method: A total of
sixteen male and four female patients with isolated zygomatic arch fractures
were reconstructed using this method. Reconstruction was performed with
temporal approach and internal splinting method and inflated endotracheal
tube was used for internal splinting. The median age of the patients was 29
years. Three patients had insulindependent diabetes mellitus. Mean follow-
up after surgery was 6.8 months. Patients were evaluated both clinicall and
with computerized tomography scan (CTS) preoperatively, postoperative 1
day, and postoperative 3 months. Results: We did not encounter any compli-
cations such as poor reduction, insufficient stabilization, facial nerve injury,
or infection. All patient tolerated the method well and did not complain about
comfort. All patients demonstrated normal zygomatic contour and facial
symmetry. Discussion: This new method is simple, easy and complication
free. In addition, a small incision is used and the internal splint is totally
embedded under the temporalis fascia to minimize the risk of infection, es-
pecially for patients with diabetes mellitus. The endotracheal tube applies
pressure over a longer segment of reducted fracture and there is no displace-
ment because of the elliptical shape of the cuff. Therefore, this new method
can be used for the treatment of isolated zygomatic arch fractures.
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Endotracheal Tube; Internal Splint; Treatment; Isolated; Zygomatic Arch;
Fractures
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Introduction

The zygomatic arch is formed by temporal and zygomatic pro-
cesses. It is palpable and visible on the cheek and the temporal
area. lIts sharp upper border is obscured by the attachment of
temporal fascia, and the lower border is attached to the mas-
seter muscle [1]. Between the zygomatic arch and the skull, the
coronoid process of the mandible moves freely when the mouth
is opened and closed. A fracture, which generally depresses this
arch, implicates a partial or total obstruction of the movement
of the condyle and of the coronoid process of the mandible, af-
fecting the opening and closing of the mouth [2].

Isolated zygomatic arch fractures (IZAF) account for approxi-
mately 4.5% [3] to 10% [4] of all fractures of the midface. They
usually result from a direct force of low velocity during sports,
falls, traffic accidents, or assaults. Various methods have been
used in the treatment of IZAF. The aim of the present study was
the investigate whether the endotracheal tube (Figure 1) could
serve as a versatile method in IZAF and its advantages over
similar methods.

Figure 1. Appearance of prepared pediatric endotracheal tube and schematic
diagram after introduction under the zygomatic arch. a: Inflated pediatric endo-
tracheal tube after being prepared for the new method. b: Schematic diagram
of the inflated pediatric endotracheal tube after introduction under the reducted
zygomatic arch fracture. |, inflating lumen; A, air connector; Ec, cuff of the en-
dotracheal tube; G, galea; C, calvarium; T, temporalis muscle; DTF, deep temporal
fascia; DTFs, superficial layer of DTF; DTFd, deep layer of DTF; STF, superficial
temporal fascia; FNf, frontal branch of the facial nerve; S, skin; Z, zygomatic arch;
Mc, coronoid process of mandible; M, masseter muscle.

Material and Method

A four-year (2013-2017) retrospective study involving 20 pa-
tients admitted and treated for isolated zygomatic arch frac-
tures at the department of plastic, reconstructive and aesthetic
surgery was done.

Sixteen male and four female patients with isolated zygomatic
arch fractures were treated using this method. Patients were
evaluated both clinically and using computerized tomography
scan (CTS) preoperatively (Figure 2), postoperative 1 day, and
postoperative 3 months. Postoperative assessment was per-
formed by means of clinical and radiographic (CTS) examina-
tion to check the position of the inflated tube under the zygo-
matic arch (Figure 3).

Figure 2. Preoperative radiologic and intraoperative clinical views of Case 1.

a: Axial computerized tomography scan (CTS) image showing medial displace-
ment of the two fragments in a “W” or “M” shaped pattern of the left isolated
zygomatic arch fracture (arrow); b: The prepared pediatric endotracheal tube over
the malar area and a skin incision made for the Gillies approach (arrow). ET, en-
dotracheal tube.

Figure 3. Postoperative clinical and radiologic view of Case 1. a: The postopera-
tive appearance of the malar area and sutured Gillies incision (arrow); b: The
postoperative axial CTS image showing internal splinting of the reducted left zy-
gomatic arch fracture (arrow). ET, endotracheal tube.

Operative Technique

The fracture site of the zygomatic arch and the incision site
were outlined with a marking pen. The incision site was de-
termined according to the length of the endotracheal tube so
that the cuff of the tube would stay beneath the fracture site
(Figure 2b). A pediatric endotracheal tube with a 4 mm internal
diamater was used in all patients (ID 4mm, CE&ISO Golden-
well China) (Figure 1a). Depending on the case, approximately
8-10cm above the fracture site a skin incision of 2cm length
was created in the hair-bearing scalp as described by Gillies
(Figure 2b). Dissection was carried down to the deep temporal
fascia, just superficial to the temporal muscle. A blunt dissector
was passed through the incision downward on the surface of
the temporal muscle until it reached the deep surface of the
displaced arch, so that a cleavage plan could be prepared under
the deep temporal fascia between the zygomatic arch and the
incision site. An elevator was used to reduce the depressed seg-
ment of the arch. Adequate reduction was evaluated by palpat-
ing the skin directly overlying the arch fragments and compar-
ing it with the non-fractured site. The pediatric endotracheal
tube was introduced through the incision to serve as an internal
splint under the reducted arch. The cuff of the tube was in-
flated with 5 to 7 ml saline. Inflating lumen of the cuff was
cut above the bifurcation point after being fixed with several
knots (Figure Ta). The cranial end of the tube was anchored to
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the deep temporal fascia with a single 4-0 nylon suture. The
tube was embedded in the subfascial plane and the skin was
closed primarily (Figure 3a). The endotracheal tube was kept
under the zygomatic arch for 3 weeks. The patients received a
central myotonolytic agent (tizanidin 1x 6 mg, p.o.) during this
postoperative period to minimize the displacement force of the
masseter muscle. The endotracheal tube was removed after 3
weeks.

Case Reports

Case 1: A 28-year-old woman admitted to our clinic with an
IZAF on the left side. On the CTS a depressed fracture of the
zygomatic arch was observed (Figure 2a). Closed reduction and
internal splinting with an endotracheal tube was performed
through a temporal approach. Reduction was evaluated with
CTS one day postoperatively (Figure 3b) and the patient was
discharged. Control CTS demonstrated a normal zygomatic
contour and facial symmetry.

Case 2: A 44-year-old man presented with an isolated frac-
ture of the left zygomatic arch (Figure 4a). The medical history
revealed that he had sustained a road traffic accident several
days prior. Closed reduction and internal splinting with an en-
dotracheal tube were performed with the same method as de-
scribed previously (Figure 4b). Reduction was evaluated with
CTS one day postoperatively (Figure 5) and the patient was
discharged. Postoperative 12 month CTS demonstrated a good
reduction and contour of the zygoma (Figure 6). The patient
healed without any complications.

Figure 4. Preoperative radiologic and intraoperative clinical views of Case 2.

a: The axial CTS shows an isolated fracture of the zygomatic arch on the left side
(arrow).

b: Preoperative views of Case 2 after introduction and inflation of the endotra-
cheal tube. ET, endotracheal tube.

Figure 5. Radiologic views of Case 2 at postoperative 1 day.

a: The axial CTS views of the inflated endotracheal tube under the reducted zygo-
matic arch (arrow). ET, endotracheal tube.

b: The 3D-CTS views of the reducted zygomatic arch fracture and inflated endo-
tracheal tube under the zygomatic arch (arrow). ET, endotracheal tube.

Figure 6. Radiologic views of Case 2 at postoperative 12 months .

a: The axial CTS demonstrates a good reduction and anatomical contour of the
zygoma (arrow).

b: The 3-D CTS demonstrates a good union of fractured segments of the zygo-
matic arch (arrow). The patient healed without any complication.

Results

The median age of the patients was 29 years. The etiology of
the fractures was a direct punch over the zygomatic arch in sev-
en patients (35%) and traffic accident in the remaining thirteen
(65%) patients. Three patients were suffering insulin-dependent
diabetes mellitus. Eight patients were operated on under lo-
cal anesthesia, whereas general anesthesia was necessary for
twelve. All patients were discharged one day postoperatively.
Median follow-up after surgery was 6.8 months (range: 3 to 14
months). The endotracheal tubes used as a internal splint were
kept in place for 21 days in all patients. None of the 20 patients
needed a secondary operation. In the present study, no compli-
cations such as poor reduction, insufficient stabilization, facial
nerve injury, or infection were encountered. This method was
well tolerated by all patients. In all patients, a normal zygomatic
arch contour and facial symmetry was achieved.

Discussion

The reported rate of IZAF ranges between 4.5% and 10%
among midface fractures [3,4].

Isolated fracture of the zygomatic arch is not unusual and is
generally a result of a direct blow to the face. In the radiologi-
cal examination, medial displacement of the two fragments in
a “W” [5] or “M” [2] shape is observed in most of the cases.
Treatment options for isolated zygomatic arch fractures range
from closed reduction without fixation (stabilization) to open
reduction with fixation [6], and sometimes multiple incisions to
achieve a successful reduction.

There is a consensus in the literature that open reduction and
rigid fixation is the treatment of choice for comminuted and
displaced fractures. However, the best method of management
in reduction and fixation of less-severe fractures is still contro-
versial. In this context, open reduction procedure carries a po-
tential risk for facial nerve injury, scalp numbness, and alopecia
[7]. In routine clinical practice, closed reduction with or without
stabilization generally is used for treatment of IZAF.

In some long-term follow-up studies on IZAF, good results have
been reported with the closed reduction only method [8]. In a
clinical study, Rodriguez and Casado [5] have found that more
than 90% of the fractures were stable enough not to require
any additional measures due to the splinting effect of the tem-
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poralis fascia and the ventral periosteum of the arch. They sug-
gested that reduction only is sufficient in the treatment of these
cases. On the other hand, some authors recommended internal
[9] or external [10] splinting for stabilization and protection af-
ter closed reduction of the IZAF. Their standpoint is that the
pull force of the masseter muscle and external pressures on the
fractured site can redisplace the fractured segments.

Closed reduction takes less operating time, leaves minimal inci-
sion scars, and incurs less soft tissue violation. Moreover, be-
cause the periosteum is not violated, better bony union can be
expected. Inadequate mechanical fixation and poor visualization
are the main disadvantages of the closed reduction techniques
[11]. Closed reduction is performed through temporal [12], tran-
soral [13], and transcutaneous [14] approaches in most cases of
IZAF. Endoscopically assisted closed reduction techniques have
some advantages such as magnified direct visualization, a de-
creased complication rate, and a better result than the conven-
tional methods. However, this technique has the disadvantage
of a relatively longer operative time and is more expensive [15].
The transoral approach has several advantages, such as ab-
sence of a skin incision, technical ease, and minimal dissection
and bleeding [16]. However, it is very easy to introduce the oral
flora into the infratemporal fossa and the risk of infection is
increased with this method. On the other hand, the transcuta-
neous approach is easier as it directly approaches the fracture
site with less risk of infection [17] and shorter operating time
[18]. Various devices have been manufactured for the transcu-
taneous approach to reduction of IZAF, such as bone hooks [19],
screws [20], curved mosquito [17], and towel clips [18].

Closed reduction with a curved mosquito can cause hematoma
because of blunt dissection through the masseter muscle [17].
Reduction with the insertion of a bone hook can be technically
difficult while dealing with a depressed arch [21] and using a
towel clip can cause inadvertent facial nerve injury [18]. Trans-
cutaneous screw reduction seems to be a less invasive method
for zygomatic arch fractures; however, it is difficult to apply
in older patients where the bone is friable [20]. Therefore, it
seems reasonable to assume that splinting of the fractured
segments after closed reduction is a safer method in the treat-
ment of IZAF. There are two main methods described in the
literature for stabilization and protection of the fractured bone
segments after closed reduction. These methods are known
as external splinting and internal splinting. Orthopedic finger
splints [22] and custom-made devices have been used for exter-
nal splinting. However it is difficult to adapt them where there
is considerable soft tissue swelling [10]. Also, there can be pres-
sure necrosis of the skin beneath the splint and a risk for facial
nevre injury [23]. The present author reveals that this method is
more comfortable in comparison of external splinting methods
in terms of physical appearance.

Foley catheter [19] and epistaxis balloon [23] have been used
for internal splinting of reducted arc fractures. The main idea is
that internal splints serve as a more comfortable method than
external splints. Both the Foley catheter and the epistaxis bal-
loon are made of flexible rubber so they need a rigid guide to be
introduced under the fractured arch. Also it is difficult to bury
both tubes under the skin owing to their design. In comparison,
burying the endotracheal tube is an advantage. Also, the semi-

rigid structure of the tube does not necessitate any rigid guide
for its introduction.

The Foley catheter is inclined to superior or inferior displace-
ment under the reducted zygomatic arch because of its spheri-
cal shape. The other alternative method for the treatment of
fractures is use of the endotracheal tube. The endotracheal
tube method was first described by Turan et al. for internal
splinting of the reducted IZAF [24]. The advantage of using the
endotracheal tube is the elliptical shape of the cuff, which ap-
plies pressure over a longer segment of reducted fracture and
avoids displacement. The endotracheal tube method offers the
possibility of readjusting the volume of the cuff to maintain the
appropriate position of the fractured segments. The modifica-
tion of burying the inflation tube under the temporalis fascia
was made after the publication of the first letter [24] and the
patient series was increased. Usage of the Botulinum toxin has
already been described for eliminating the displacing force of
the masseter muscle on the fracture site [25]. In the present
study, tizanidine was used instead of botulinum toxin to mini-
mize the pull of masseter muscle. Also, in our study we did not
paralyze the masseter muscle because muscle activity is known
to enhance fracture union.

This method eliminates the potential problems inherent to ex-
ternal splinting methods and it has advantages over other in-
ternal splinting methods. For these reasons, this method can
be suggested in the treatment of isolated zygomatic arch frac-
tures.

Conclusion

Use of an endotracheal tube for splinting after closed reduc-
tion of IZAF has many advantages such as small incision, easy
access to the fracture site, ease of burying the tube under the
skin, less risk of infection, and better splinting of the fracture
owing to the elliptical shape of the cuff of the endotracheal
tube. Therefore, this new method can be used as an alternative
approach in the treatment of IZAF fractures with satisfactory
results in clinical practice.
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Oz

Amag: Giiniimtizde Kronik Obstriiktif Akciger Hastaligi (KOAH), tim dinya tl-
kelerinde 6nemli bir saglik sorunu haline gelmistir. Diger hastaliklarin morta-
lite oranlarinin yillar icinde diismesine karsilik KOAH prevalansi ve mortalite-
si giderek artis gostermektedir. Bu arastirma Bolu il merkezinde KOAH pre-
valansini belirlemek amaciyla yapildi. Material and Method: Bolu il merke-
zinde oturan, ev tespit fislerinden rastgele yontemle secilen 35 yas ve Ustii
500 kisiye solunum fonksiyon testleri yapildi. Calismaya katilan bireylerden
285'i (%57) erkek, 215’i (%43) kadin idi. KOAH'nin tanisi icin ‘Obstruktif Akci-
ger hastaliklari icin Global insiyatif’ kriterleri ile birlikte spirometri kullanild.
Bulgular: KOAH prevalansi % 8.6 (43 kisi) bulundu. KOAH tespit edilen hasta-
larin hig biri hafif evrede degildi. % 34.9'i orta, % 41.86’sI agir ve % 23.25'i
cok agir evrede idi. KOAH tespit edilen hastalarin % 97.67’sinde (43 kisiden
42’sinde) sigara igme o6ykisi vardi. Calismaya katilan erkeklerin % 9.82’sin-
de (285 kisiden 28 kiside), kadinlarin % 6,97’sinde (215v kisiden 15 kiside)
KOAH saptandi. Tartisma: KOAH'in, Bolu il merkezinde 6nemli bir halk sagl-

81 sorunu oldugu disunildi.
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Abstract

Aim: Chronic Obstructive Pulmonary Disease (COPD) is increasingly recog-
nized as a leading cause of global morbidity and mortality throughout the
world. The prevalence and mortality of COPD have increased through years.
This study was conducted to explore the prevalence of COPD in the central
Bolu province of Turkey. Material and Method: Pulmonary function testing
(PFT) was performed on 500 subjects above the age of 35 years who were
selected randomly using ‘Family Identification Cards’ in each governor office
in central Bolu. Of the 500 subjects, 285 (57.0%) were male. The diagnostic
criteria of Global Initiative for Chronic Obstructive Lung Disease (GOLD) with
spirometry was used to diagnose COPD. Results: The prevalence of COPD
was found to be 8.6% (43 of 500 subjects). None of the diagnosed subjects
had stage 1 disease in terms of GOLD stage definition. Stage 2, stage 3,
and stage 4 diseases were found in 34.9%, 41.8%, and 23.3% of COPD-
diagnosed subjects, respectively. Smoking history was positive in 42 of 43
subjects with COPD (97.7%). In terms of all subjects, COPD was diagnosed
in 9.8% of males (28 of 285) and 6.9% of females (15 of 215). Discussion:
COPD was defined as a significant public health problem in Bolu province
of Turkey.
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Introduction

Table 1. Age, height, and gender characteristics of male and female subjects

Chronic obstructive pulmonary disease (COPD) is a

Male (n=285, 57%) Female (n=215, 43%) Total (n=500)
preventable and treatable disease that is character- (%43)
ized by almost irreversible airflow restriction in the Min-Max™*  Mean Min-Max™*  Mean Min-Max™  Mean
lungs. Air flow restriction is generally progressive  Age (years) 35-87 63.9:159 35-79 52.4:14.3 35-87 58.2:15.3
and caused by an abnormal inflammatory response  Height (cm) 163-192 169.4+89 141-174 155173 141-192 165.3+8.2
in the lungs due to the harmful particles and gasses.  Weight (kg) 51-105 71.4:13.9 41-104 69.7+13.6 41-105 70.9+13.7

Tobacco use is accepted as one of the most signifi-
cant risk factors. Although COPD is a lung disease, it
may cause serious systemic problems [1]. In Turkey,
the number of people with COPD is estimated to be around 2-3
million. A high frequency of smoking, inadequate spirometry
means in the primary health care units, and other shortcomings
in the prevention and diagnosis of the disease cause COPD to
be one of the significant public health problems in Turkey [2-5].
This study aimed to explore the prevalence of COPD in Bolu
province of Turkey.

Materials and Method

This study was designed as a cross-sectional study and the
study design was approved by the local ethics committee. The
study included 500 subjects above the age of 35 years who
were selected randomly by using the Family Identification Cards
in the local governor offices in Bolu province of Turkey. There
are 37 districts in central Bolu and each has a local governor.
The data were collected between May 2007-July 2007. A face-
to-face interview was performed with each selected subject
and a questionnaire form was filled out. In addition, spirometry
testing, age, height, and weight of the subjects were recorded
in the outpatient clinic of the Department of Chest Diseases in
Bolu lIzzet Baysal University. At least 3 spirometry recordings
were performed and the best results were included. The diagno-
sis of COPD was made by using the diagnostic criteria of Global
Initiative for Chronic Obstructive Lung Disease (GOLD) [1,6,7].
The collected data and the spirometry results were analyzed
by using the SPSS 10.0 Statistical Package Program for Win-
dows (SPSS Inc., Chicago, lllinois, USA). Values were expressed
as meanzstandard deviation. The normality of the values was
analyzed by using the Shapiro-Wilk test. Independent samples
t-test or Mann-Whitney U test were used according to the Sha-
piro-Wilk test result. Categorical comparisons were performed
by chi-square test. Differences were considered significant at
p < 0.05.

Results

The study comprised 500 subjects (285 male, 215 female). The
age, height, and weight of male and female subjects are shown
in Table 1.

The frequency of the symptoms did not differ between male
and female subjects (Table 2).

Table 3 shows the smoking-related history and occupational
exposure to dust and biomass with respect to gender in COPD
patients. The subjects who never smoked and had at least one
smoking family member were classified as passive-smoker.
The most frequent stage of COPD was stage 3 (severe COPD)
(Table 4).

Min-Max: Minimum-Maximum

Table 2. The diagnostic, obstructive, and symptom characteristics of patients
with COPD.

Female (n=15) Male (n=28) Total (n=43)

COPD prevalence 6.9% (15/285)

0.03% (1/285)

9.8% (28/215)
1.0% (5/215)

8.6% (43/500)

Previous diagnosis of 1.2% (6/500)

COPD

Cough 86.6% (13/15)  100.0% (28/28) 95.3% (41/43)
Sputum 80.0% (12/15) 96.4% (27/28)  90.7% (39/43)
Wheezing attacks 73.3% (11/15)  57.1% (16/28)  62.8% (27/43)

Dyspnea 86.6% (13/15) 89.2% (25/28)  88.3% (38/43)

COPD. Chronic obstructive pulmonary disease

Table 3. The frequencies of smoking-related history and occupational expo-
sure in male and female subjects with COPD

Male (n=28) Female (n=15) Total (n=43)
n Percentile n Percentile n Percentile
Smoker 23 82.1 12 80 35 814
Smoked in the 5 17.9 2 133 7 16.3
past
Never smoked 0 0 1 6.7 1 2.3
Smoking history 28 100 14 933 42 977
Passive smoker 0 0 1 0.06 1 23
Occupational 12 42.9 3 20 15 349
exposure to dust
Biomass exposure 4 143 6 40 10 233

COPD. Chronic obstructive pulmonary disease

Table 4. The distribution of COPD subjects, using GOLD staging

Stages of COPD n Percentile (%)
Stage 1 (Mild COPD) 0 0

Stage 2 (Moderate COPD) 15 349

Stage 3 (Severe COPD) 18 41.9

Stage 4 (Very Severe COPD) 10 233

Total 43 100.0

COPD. Chronic obstructive pulmonary disease

Discussion

This study found the COPD prevalence in the population over
35 years of age in Bolu province of Turkey as 8.6%. The preva-
lences of COPD in male and female subjects were 9.8% and
6.9%, respectively.

Two important problems arise in studies investigating the epi-
demiology of COPD. The first is the selection of the study popu-
lation and the second problem is possible sampling errors. This
causes difficulty in comparing the results of different studies
and also the evaluation of the progress of the disease.

In this study, we selected the subjects in a randomized way
by using the cluster and systematic sampling from the Fam-
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ily Identification Cards in order to minimize the sampling er-
rors. The spirometric evaluation criteria used in this study is the
widely accepted GOLD criteria [1].

In their large study including 14223 participants, Prescott et al.
found that COPD has a three times higher prevalence in people
with low socioeconomic status [8]. Respiratory symptom preva-
lence in the population over 40 years of age was investigated
in the IPERBOC study in Spain [9]. Cough, sputum, and dyspnea
prevalences were found as 13.5%, 10.7%, and 10.4%, respec-
tively. The prevalence of chronic bronchitis was higher in the
male population (8.3% in males and 1.4% in females). In our
study, cough, sputum, and dyspnea prevalences were found as
39.6%, 30.2%, and 27.8%, respectively. The higher prevalences
in our study compared to IPERBOC study may have originat-
ed from the higher prevalence of smoking-related history and
higher occupational exposure.

Ozlu et al. investigated the prevalence of COPD in the popula-
tion above 30 years of age in the Trabzon province of Turkey
in 2004 [10]. That study is one of the pioneer studies using the
criteria suggested by GOLD and ATS. A total of 613 subjects
were included and a face-to-face interview and spirometry
testing were performed. COPD prevalence according to GOLD
criteria in their study was found as 0.98%. The prevalences in
male and females were 1.7% and 0.3%, respectively. According
to ATS criteria, overall prevalence, prevalences in male and in
female populations were 2.8%, 4.1%, and 1.6%, respectively.
COPD prevalences found by Ozlu et al. are significantly lower
than in our study.

Ekici et al. compared the biomass-exposed and -nonexposed
female populations above 40 years old [11]. All the subjects
were nonsmokers. The prevalence of airflow obstruction (FEVI/
FVC<%?70) in biomass-exposed females was 13.6%, a ratio low-
er than 28.5% in nonexposed females.

Some risk factors such as tobacco use, occupational dust expo-
sure, air pollution, and biomass exposure may cause COPD [1].
The cause of the high prevalence of COPD in Bolu province of
Turkey is possibly because of the high prevalence of smoking
(57.6%) and occupational biomass exposure.

The most significant risk factor for COPD is smoking [12].
Smoking is responsible for 90% of COPD in industrialized coun-
tries [6]. According to the PIAR investigation report in 1998 in
Turkey, 62.8% of males and 24.3% of females are smokers [13].
The prevalence of smoking in Bolu province (57.6%) is above
the average for Turkey (43.0%) [13]. In this study, the high prev-
alence of severe COPD and continuing use of tobacco suggests
the inconvenience in Turkey for patients in obtaining treatment
and follow-up. These data show inadequate public health cam-
paigns against smoking. This necessitates taking the required
precautions.

Recent studies show that the prevalence of COPD in women
is approaching the prevalence in men [14]. This is caused by
increasing prevalence of smoking in women in recent years
[6,15-17]. Similar prevalences of smoking and occupational
exposure between men and women in the Bolu province sup-
port this suggestion. In our study, 14.8% of males and 40.0%
of females with COPD had biomass exposure. This shows that
biomass exposure may also be a more significant risk factor
than anticipated.

COPD prevalence increases throughout the world. The mortal-
ity of COPD varies significantly between countries [6,18]. The
reason for this difference is possibly because of the differences
in smoking behaviors, environmental and genetic factors, and
infections.

As in other areas of the world, the actual prevalence of COPD
in Turkey is thought to be higher than reports indicate [3-5]. In
Turkey, the high prevalence of smoking, inadequate spirometry,
and inadequate health care in the diagnosis and follow-up of
the disease in the primary health care units result in COPD be-
ing a significant public health problem in Turkey.

The epidemiologic data is important in controlling COPD, a pre-
ventable disease that causes social and economic problems. We
think that the prevalence data related to Bolu province may
enlighten future studies in Turkey. In conclusion, according to
GOLD criteria, the prevalence of COPD in central Bolu province
is 8.6%. The prevalences in males and females are 9.8% and
6.9%, respectively. The prevalence of smoking in subjects with
COPD was 97.7%. The prevalence of COPD for passive smok-
ers and those with occupational and biomass exposures were
2.3%, 34.8%, and 23.3%, respectively. The prevalence of small
airway obstruction was 43.4%. Smoking is the most significant
risk factor for both males and females. Other risk factors are
passive smoking, biomass exposure, and occupational exposure.
Most of the subjects (41.9%) with COPD had severe disease
in terms of the GOLD criteria. Preventive measures should be
taken for this prevalent public health problem.
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Evaluation of effects of resveratrol on brain nitric oxide

and energy metabolism in metabolic syndrome model

Resveratrol and metabolic syndrome
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Oz

Amag: Yiiksek fruktoz diyeti, beyni nérodejenerasyona ve fonksiyon bozuklu-
guna duyarl hale getiren nitrozatif strese yol agmaktadir. Bu calismada, fruk-
tozla beslenen sicanlarda metabolik sendromun (MetS) beyin dokususunda
nitrozatif stres ve enerji dengesi tzerindeki etkisinin incelenmesi ve resverat-
rol uygulamasinin muhtemel koruyucu etkilerinin belirlenmesi amaglanmistir.
Gereg ve Yontem: Yetiskin erkek Sprague-Dawley sicanlar kontrol, fruktoz,
resveratrol ve fruktoz+resveratrol olmak tizere 4 gruba ayrilmistir (n=8).
MetS %20'lik fruktozun icme suyu icinde verilmesiyle olusturulmus, resve-
ratrol uygulamasi ise giinlik 10 mg/kg dozda oral gavaj yoluyla yapiimistir.
Sistolik kan basinclari (SKB) dlctlmistir. 8 hafta sonunda, serum trigliserit,
glukoz, insdilin diizeyleri ile beyin dokusu ATP/ADP orani, nitrik oksit (NOx) ve
3-nitrotirozin (3-NT) seviyeleri belirlenmistir. Ayrica, dokulardaki endotelyal
ve indiklenebilir nitrik oksit sentaz (eNOS ve iNOS) protein diizeyleri western
blotlama teknigi ile belirlenmistir. Bulgular: Fuktoz uygulamasi, kontrol grubu-
na gore SKB, serum trigliserit, insilin seviyelerini anlamli sekilde artirmis ve
insilin direncine neden olmustur. Kontrol grubuyla karsilastirildiginda, fruktoz
doku ATP/ADP orani ile 3-NT ve NOx diizeylerinde belirgin degisiklige yol
agmamistir. Resveratrol uygulamasi 3-NT ve NOx seviyelerini etkilemezken;
resveratrol ve fruktoz+resveratrol gruplarinda ATP/ADP oranlarinda anlamli
azalmaya neden olmustur. eNOS ve iNOS proteinleri hicbir grupta saptana-
mamistir. Tartisma: Bulgularimiz 8 haftalik yiiksek fruktoz diyetinin beyin
dokusunda NO dretimi, enerji metabolizmasi ve protein nitrasyonu tizerinde
etkili olmadigini gostermistir. Tek basina ya da fruktozla birlikte uygulanan
resveratrol ise bu dozda pro-oksidan olarak etki etmistir.

Anahtar Kelimeler
Fruktoz; Resveratrol; ATP; Beyin

Abstract

Aim: A high fructose diet promotes nitrosative stress that makes the brain
susceptible to dysfunction and neurodegeneration. The aim of this study was
to examine the possible resveratrol effects on brain nitrosative stress and
energy balance in the fructose-mediated metabolic syndrome (MetS) model.
Material and Method: Adult male Sprague-Dawley rats were separated into
four groups (n=8 in each group): control, fructose, resveratrol and fructose
plus resveratrol. MetS was induced by fructose solution 20% in tap water,
and resveratrol was applied at the dose of 10mg/kg daily by oral gavage.
Systolic blood pressures (SBP) were measured by the tail-cuff method. After
the experimental period of eight weeks, serum triglycerides, glucose, insulin
and total brain tissue ATP/ADP ratio, nitric oxide (NOx) and 3-nitrotyrosine
(3-NT) levels were measured. Also tissue endothelial and inducible nitric ox-
ide synthase (eNOS and iNOS) protein levels were determined by western
blotting. Results: Fructose increased SBP, serum triglycerides, insulin levels
and induced insulin resistance significantly compared to the control group. In
comparison with control group, fructose did not cause significant differences
in tissue ATP/ADP ratio, 3-NT and NOx levels. While resveratrol had no effect
on NOx and 3-NT levels, it caused a decrease in the ATP/ADP ratio in both the
resveratrol and resveratrol plus fructose groups. iNOS and eNOS proteins
were not detected in any of the groups. Discussion: These results indicate
that a high fructose diet for eight weeks did not influence NO production,
energy metabolism or protein nitration in rat brain tissues. Nevertheless res-
veratrol acted as a pro-oxidant at that dose when administered with fructose
and alone.
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Resveratrol and metabolic syndrome

Introduction

Metabolic syndrome (MetS) diagnosis implies positive results for
at least three metabolic alterations including insulin resistance,
hypertension, endothelial dysfunction, hyperinsulinemia and
dyslipidemia [1]. It has been reported that high-dietary fructose
consumption leads to an increased insulin resistance index,
increased insulin and triglyceride levels, and hypertension,
which characterize MetS [2]. The involvement of the brain in the
pathogenesis of MetS is related to neurochemical changes [3].
However, little is known about the effects of fructose on brain
tissue. Some early studies have suggested that fructose can
not penetrate the blood-brain barrier in significant amounts. By
contrast, accumulating evidence indicates that neuronal cells
are able to metabolize fructose, and fructose intake has been
shown to disturb the plasma membrane of rat neurons, impairing
neuronal function [4]. In addition, it was found that long-term
fructose -drinking leads to insulin resistance, impaired insulin
signaling, oxidative stress, neuroinflammation, and cognitive
impairment [5]. An inflammatory state in the brain regulatory
centers, such as the hypothalamus, disrupts its metabolic
function and the neuronal and neuroendocrine regulation of
a number of physiological processes, such as energy balance,
glucose metabolism, and insulin resistance [3,6].

Sustaining the redox homeostasis is essential for the survival
of brain cells due to their high metabolic energy requirement to
maintain electrochemical gradients, neurotransmitter release,
and membrane stability. Brain antioxidant levels are restricted
compared to other organs and less able to compensate for
reactive and nitrogen species (RONS) generation [7]. Recent
studies have indicated the hypothesis that nitric oxide (NO)
is a mediator of neuronal injury. It can diffuse freely out of
the neurons producing it, reacting with superoxide (02e-)
to form peroxynitrite, its important diagnostic marker, for
3-nitrotyrosine (3-NT), and trigger cell death in the surrounding
neurons of the cerebral cortex, cerebellum, and hippocampus
[7,8].
Resveratrol (3,4,5-trihydroxystilbene) is present in high
concentration in the skin and seeds of grapes. It has several
biological effects, including a potent antioxidative effect,
antiplatelet, estrogenic, and anti-inflammatory activity [9,10].
Preliminary time-course and dose-response data have revealed
that daily administration of various doses of resveratrol
to healthy animals for up to seven days is safe and even
neuroprotective [11]. Although its mechanism of action is not
completely clear, this compound has a strong antioxidant/
scavenger activity that protects brain tissues against ischemic
damage by interfering with mitochondrial homeostasis [12].
Little is known about the precise effect of resveratrol on the
fructose-induced MetS model in brain tissue depending on the
nitrosative stress and ATP production. The aim of this study was
to examine possible resveratrol effects on brain 3-nitrotyosine
(3-NT), nitric oxide (NOx) levels as nitrosative stress markers,
and ATP/ADP ratio for energy balance in fructose-fed rats.

Material and Method
Chemicals
Trans-resveratrol (299%)
Chemical (Spi-Bio, Montigny le Bretonneux, France). D-Fructose

was purchased from Cayman

(=99%) was purchased from Sigma-Aldrich (St. Louis MO, USA).
Primary and secondary antibodies for western blotting were
purchased from Cell Signaling Technology (Danvers, MA, USA).

Animals and Experimental Design

This study was conducted in accordance with the regulations
of the Animal Experimentation Ethics Committee of Gazi
University (G.U.ET-10.037). Thirty-two adult male Sprague-
Dawley rats weighing 225+10 g were housed at 20-24°C with a
12-h light/12-h dark cycle and provided with standard rat chow
and tap water that was freely available.

Rats were randomly divided into four groups (n=8 in each
group) as follows:

1. Control Group: Rats fed a standard rodent diet and tap water.
2. Fructose Group: Rats fed a standard rodent diet and tap wa-
ter supplemented with 20% fructose [13].

3. Resveratrol Group: Rats fed a standard rodent diet and tap
water, and resveratrol administered at the dose of 10 mg/kg
body weight in 0.1% ethanol solution per day by oral gavage
[14]. Resveratrol solution was prepared freshly every day.

4. Fructose plus Resveratrol Group: Rats fed a standard rodent
diet and tap water supplemented with 20% fructose, and res-
veratrol administered at the dose of 10 mg/kg body weight in
0.1% ethanol solution per day by oral gavage.

Since ethanol was used as the vehicle for resveratrol, the cont-
rol and fructose groups received 0.1% ethanol solution propor-
tionately with body weight. The experiment was carried out for
8 weeks, at which time, the animals were sacrificed under ke-
tamine (30 mg/kg bw) and xylazine (6 mg/kg bw) anesthesia.
Blood samples and brain tissues were taken.

Measurement of Systolic Blood Pressure and Serum Analysis
Systolic blood pressures (SBP) were measured by the tail-cuff
method at the beginning of the study, at the end of week 4, and
at the end of week 8. Serum glucose and triglyceride levels were
measured by enzymatic methods using autoanalyzers. Serum
insulin level was estimated by using a commercially available
ELISA kit (Millipore, MA, USA). Insulin resistance was determi-
ned by the Homeostasis Model Assessment index (HOMA-IR)
using the formula: [insulin (mU/L) x glucose (mmol/L)]/22.5.

Measurement of Tissue Nitric Oxide (NOx) and Protein Levels
Tissue NOx (nitrite plus nitrate), which are known to be the
end products of NO, was determined by using a commercially
available colorimetric kit (Cayman Chemical, Spi-Bio, Montigny
le Bretonneux, France). Tissue total protein concentration was
evaluated by the BCA protein assay kit (Thermo Fisher Scienti-
fic, Rockford, IL, USA).

Measurement of Tyrosine Nitration (3-NT) and ATP-ADP Levels
For 3-NT analysis, total brain tissue homogenates were prepa-
red according to the method described by Kamisaki et al. [15].
All samples were analyzed by HPLC with electrochemical detec-
tor (ECD) using the method described by Maruyama et al. [16].
Tissue ATP and ADP levels were measured by HPLC diode array
detector, using the method described by Szabo et al. [17].
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Western Blotting Assay for eNOS and iNOS

Total brain tissues were homogenized with ice cold RIPA buf-
fer. Immunochemical analyses were performed wherein 20 pg
protein of brain samples were separated with SDS-PAGE. The
separated proteins were then transferred from the gels onto a
PVDF membrane, and then blocked. The membranes were in-
cubated with the primary antibodies against either rat eNOS
(1:1000) or rat iNOS (1:1000). Then, the membranes were in-
cubated with the appropriate HRP-conjugated secondary anti-
body (anti-rabbit (1:5000)). iNOS electrophoresis standard and
rat aorta tissue were used as positive controls for iNOS and
eNOS respectively.

Statistical Analysis

The statistical analyses of the results were calculated using
a computerized statistical package (SPSS 16.0 for Windows,
Chicago, IL, USA). Each mean value was compared by one-way
analysis of variance (ANOVA) and Tukey for multiple compari-
sons. All statistical tests were two-tailed, and p<0.05 was con-
sidered statistically significant.

Results

SBP and Serum Parameters

In comparison with the control group, fructose administration
caused a significant increase in SBP, serum triglycerides, insulin
levels and HOMA-IR (Table 1).

Tissue NOx, eNOS and iNOS Protein Levels

NOx levels did not change significantly among groups (Table
2). In the fructose plus resveratrol group, NOx was higher than
in the other groups, but not at a statistically significant level.
iNOS and eNOS proteins were not detected in any groups (Fi-
gure 1).

Tissue 3-Nitrotyrosine, ATP and ADP Levels

Fructose or resveratrol administration did not cause significant
changes in 3-NT levels compared to the control group (Table 2).
In the fructose plus resveratrol group, 3-NT levels significantly

Table 1. SBP and serum values related to MetS at 8 weeks

Figure 1. Tissue eNOS and iNOS protein levels

(PC: Positive control, C: Control, F: Fructose, R: Resveratrol, FR:
Fructose+Resveratrol)

increased compared to both the fructose and resveratrol gro-
ups (p<0.05). A significant difference between ATP/ADP ratios
of control and fructose groups was not found (Table 3). ATP/
ADP ratios were diminished in both the resveratrol and fructose
plus resveratrol groups compared with other groups (p<0.05).
Moreover, the lowest ATP/ADP ratio was observed in the fruc-
tose plus resveratrol group.

Table 3. Tissue ATP, ADP levels and ATP/ADP ratio
ATP ADP

(pmol/g tissue) (pmol/g tissue) ATP/ADP
Control 0.026+0.003 0.119+0.028 0.228+0.039
Fructose 0.027+0.005 0.120+0.010 0.226+0.037
Resveratrol 0.013+0.0012° 0.094+0.018 0.146+0.025%°
Fructose+Resveratrol ~ 0.013+0.001*®  0.127:0.013 0.103+0.01320<

ap<0.05, compared to control group
bp<0.05, compared to fructose group
cp<0.05, compared to resveratrol group

Discussion

Nowadays, it is known that one of the main reasons of incre-

asing incidence of MetS is dietary high fructose consumption.

Fructose encourages insulin resistance, glucose intolerance,

hypertriglyceridemia, and hypertension in animal models [3]. In
our study, we used male Sprague-Dawley rats
and fructose administration was accomplis-

SBP Triglycerides Glucose Insulin

hed by giving daily prepared 20% D-gructose

(mmHeg) (merdi) (mmol/L) (mUrL) HOMAR in tap water for eight weeks. At the end of
Control 1253129  36.00£8.07 12.299+219  4.79+1.80 2.67+1.11 the study, fructose intake induced the MetS
Fructose 160.1£1.40°  93.75+15.85° 13.195+1.54  28.21+6.02° 16.71+4.89° criteria of hypertension, hyperinsulinemia,
Resveratrol 124.3+1.10° 55.12+7.492° 14.236+1.725  8.403+1.238*°  5.342+1.1722 insulin resistance, and hypertriglyceridemia
Fr+Rsv 1273+227°  143.62:27.68%¢ 11.294+2.338° 34266+7.334% 17.021+4.481%

ap<0.05, compared to control group
bp<0.05, compared to fructose group
cp<0.05, compared to resveratrol group

Table 2. Tissue NOx and 3-NT levels

NOx
(mmol/g tissue)

3-NT
(nmol/mg protein)

Control 1.344+0.266 43.136+3.992
Fructose 1.264+0.228 38.905+4.391
Resveratrol 1.262+0.181 38.381+4.258
Fructose+Resveratrol 1.421+0.236 49.173+7.404°¢

bp<0.05, compared to fructose group
cp<0.05, compared to resveratrol group

compared with the control group. Thus, the
MetS model was succesfully demonstrated
(Table 1).

Data from animal studies show that diet with
higher fructose content result in rapid insulin
resistance, compensatory hyperinsulinemia and brain abnorma-
lities [18]. It was found that long-term fructose -drinking causes
impaired insulin signaling, oxidative stress, neuroinflammation
and cognitive impairment in the brain [18-20]. Oxidative/nit-
rosative stress is reported as one of the earliest events in the
pathogenesis of neurodegenerative diseases. Recent studies
have supported the hypothesis that nitric oxide (NO) production
by neuronal nitric oxide sythase (nNOS) activity is a crucial step
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in the pathophysiology of cell death in the brain. NO is a free
radical that has several important biological functions. It acts
as a vasodilatator and neurotransmitter; in addition, it reacts
with O2.- to form peroxynitrite and induce cell death in neurons
of the cerebral cortex, hippocampus, and cerebellum [8,21]. En-
dogenous formation of NO by glutamate receptor activation in
cortical neurons leads to rapid and reversible inhibition of mi-
tochondrial ATP synthesis. It has been reported that persistent
exposure of mitochondria to NO causes peroxynitrite genera-
tion which in turn damages complex-I by nitration of essenti-
al tyrosine residue, of which the diagnostic marker, 3-NT [22].
Similarly, diet-induced metabolic disturbances are associated
with insufficient formation of ATP, leading to neuropathology
[23].

In the present study, brain tissue eNOS and iNOS proteins were
analyzed; no detectable level was measured by western blotting
in any groups. Fructose drinking for 8 -weeks did not induce
the formation of iNOS. Neither was eNOS formation in total
brain tissue demonstrated. Our results were consistent with a
previous study that NO, formed by nNOS, has a major signa-
ling function in the central and peripheral nervous systems. And
nNOs has been thought to account for 95% or more of all NOS
catalytic activity in the brain [24].

In our study, as a result of fructose feeding, neither NOx nor
3-NT levels changed significantly, but the systemic symptoms
of MetS were induced. Fructose did not effect our parameters,
and it did not cause nitrosative stress in the brain. Our results
were also consistent with the data from the evaluation of the
effect of fructose on oxidative/nitrosative stress of brain car-
ried out by Lopes et al. [4]. They observed NOx levels were not
altered during 8-week fructose diet, which may not be suffici-
ent to cause oxidative/nitrosative stress in total brain tissues.
In addition, fructose administration did not cause alteration
in the ATP/ADP ratio compared with the control group in our
study. It is known that high fructose consumption causes cel-
lular ATP depletion, and this situation leads to production of
inflammatory proteins, endothelial dysfunction, and oxidative
stress [25,26]. In the present study, after feeding fructose, free
radical-mediated damage and ATP depletion were not obser-
ved. This may be related to the dose and duration of the applied
fructose, and the use of total brain tissue may also have been
a contributing factor. In recent studies, the hippocampus region
of the brain has been shown to be particularly sensitive to high
calorie diet such as fructose feeding [27].

To date, resveratrol has been used as a beneficial molecule in
clinical and experimental studies. It is accepted to be effective
on neurological disorders by attenuating oxidative/nitrosati-
ve stress. The beneficial effects are believed to be due to its
antioxidative properties [28]. Resveratrol diminishes oxidative
stress by directly scavenging free radicals and indirectly incre-
asing endogenous cellular antioxidant defences [29,30]. Further
studies suggest that oral 8-week resveratrol administration
reduces oxidative DNA damage and also regulates NO levels
and eNOS activity, down regulating iNOS activity in rat brains
[31]. A previous study has reported that high doses of resverat-
rol block the insulin signaling, thereby reducing glucose uptake
[32]. This compound is able to pass the blood-brain barrier. It
exerts neuroprotective effects, upregulates antioxidant enzyme,

and is an anti-inflammatory agent [33].

Another important aim of this study was to investigate the
effect of resveratrol on NOx, 3-NT levels and ATP/ADP ratio
in total brain tissue in the fructose-mediated MetS model. In
the present study, resveratrol had no effect on either NOx or
3-NT levels. But when administrated with fructose, in contrast
with its previously-observed protective effects, resveratrol inc-
reased 3-NT levels, leading to nitrosative stress in the brain. It
is unclear how resveratrol increased nitrosative stress in the
fructose plus resveratrol group and there has been no report on
the cytotoxic property of resveratrol when administrated with
fructose. This study may be the first report. Every antioxidant
is in fact a redox (reduction—oxidation) agent and thus might
become a pro-oxidant to accelerate lipid peroxidation and/or
induce DNA damage under special conditions [34]. Resveratrol
is known for its antioxidant properties; however, this compound
has been proposed to have cytotoxic and pro-oxidant effects
depending on its concentration, time of exposure, and cell type
[35]. Ahmad et al. reported that resveratrol elicited pro-oxidant
properties as evidenced by an increase in intracellular O2.- con-
centrations in leukemia cells [36]. The pro-oxidant effects of
resveratrol were shown on rat liver microsomal systems, and
resveratrol increased hydroxyl radical generation [37]. Similarly,
Fotiou et al. observed that resveratrol lead to an up-regulation
of synaptosomal NO synthase in the rabbit brain, and released
NO was converted to peroxynitrite with free oxygen radicals
[38]. In our study, when fructose is administered along with res-
veratrol, it may a effect resveratrol’s oxidation/reduction status
and thus lead to excess RONS formation, which in turn increa-
ses 3-NT levels.

In our study, the ATP/ADP ratio decreased significantly in both
the resveratrol and fructose plus resveratrol groups. Mitoc-
hondria are a key target of resveratrol and it modulates the
mitochondrial respiratory chain function. Complex-I is an im-
portant enzyme of respiratory chains and plays a crucial role
maintaining mitochondrial homeostasis, not only though its
role in ATP production but also in ROS formation. It has been
reported that resveratrol binds to the complex-I nucleotide side,
which either stimulates or inhibits its activity, according to the
resveratrol concentration. At low doses, resveratrol may act as
an antioxidant, stimulating the cellular proliferation and the an-
tioxidant response, while at higher concentrations, it may beco-
me a pro-oxidant molecule, including cellular damage and dec-
reasing ATP production in the brain [39]. In the present study,
decreases in ATP/ADP ratio in both the resveratrol and fructose
plus resveratrol groups may be related to resveratrol’s dose and
its antagonistic effect with fructose.

Our results indicate that fructose consumption at the adminis-
tered dose and duration did not influence NO production, pro-
tein nitration, or ATP/ADP ratio in brain tissue. Resveratrol both
alone and together with fructose caused ATP depletion and inc-
reased 3-NT levels in brain tissue, thus playing a pro-oxidant
role in our experimental conditions. Further experimental stu-
dies (e.g., different resveratrol’ doses, nNOS analysis and/or
investigation of distinct brain areas particularly) are needed to
clarify the underlying mechanism of resveratrol on disturbances
of these parameters in fructose-fed rats.

Journal of Clinical and Analytical Medicine | 353



Resveratrol and metabolic syndrome

Ethical Responsibilities
All institutional and national guidelines for the care and use of
laboratory animals were followed.

Funding

This study was supported by Gazi University, Department of
Scientific Research Projects Unit (Project Number: 01/2010-
17). The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Competing Interests
The authors declare that they have no competing interests.

References

1. Pella D, Otsuka K, Singh RB. Metabolic syndrome: a disease of the brain. Open
Nutraceuticals ) 2011;4:107-18.

2. Agrawal R, Gomez-Pinilla F. Metabolic syndrome in the brain: deficiency in ome-
ga-3 fatty acid exacerbates dysfunctions in insulin receptor signalling and cogni-
tion. J Physiol 2012;590:2485-99.

3. Simopoulos AP. Dietary omega-3 fatty acid deficiency and high fructose intake
in the development of metabolic syndrome, brain metabolic abnormalities, and
non-alcoholic fatty liver disease. Nutrients 2013;5:2901-23.

4. Lopes A, Vilela TC, Taschetto L, Vuolo F, Petronilho F, Dal-Pizzol F, et al. Evalu-
ation of the effects of fructose on oxidative stress and inflammatory parameters
in rat brain. Mol Neurobiol 2014;50:1124-30.

5.Yin Q, Ma Y, Hong Y, Hou X, Chen J, Shen C, et al. Lycopene attenuates insulin
signaling deficits, oxidative stress, neuroinflammation, and cognitive impairment
in fructose-drinking insulin resistant rats. Neuropharmacology 2014;86:389-96.
6. Blazquez E, Velazquez E, Hurtado-Carneiro V, Ruiz-Albusac JM. Insulin in the
brain: its pathophysiological implications for states related with central insulin
resistance, type 2 diabetes and Alzheimer’s disease. Front Endocrinol 2014;5:161.
7. Cobb CA, Cole MP. Oxidative and nitrative stress in neurodegeneration. Neuro-
biol Dis 2015;84:4-21.

8. Black SM, Bedolli MA, Martinez S, Bristow JD, Ferriero DM, Soifer SJ. Expression
of neuronal nitric oxide synthase corresponds to regions of selective vulnerability
to hypoxia-ischaemia in the developing rat brain. Neurobiol Dis 1995;2:145-55.
9. Ates O, Cayli SR, Yucel N, Altinoz E, Kocak A, Durak MA, et al. Central nervous
system protection by resveratrol in streptozotocin-induced diabetic rats. J Clin
Neurosci 2007;14:256-60.

10. Prabhakar O. Cerebroprotective effect of resveratrol through antioxidant and
anti-inflammatory effects in diabetic rats. Naunyn Schmiedebergs Arch Pharma-
col 2013;386:705-10.

11. Sebai H, Gadacha W, Sani M, Aouani E, Ghanem-Boughanmi N, Ben-Attia
M. Protective effect of resveratrol against lipopolysaccharide-induced oxidative
stress in rat brain. Brain Inj 2009;23:1089-94.

12. Wang R, Liu YY, Liu XY, Jia SW, Zhao J, Cui D, et al. Resveratrol protects neurons
and the myocardium by reducing oxidative stress and ameliorating mitochondria
damage in a cerebral ischemia rat model. Cell Physiol Biochem 2014;34:854-64.
13. de Moura RF, Ribeiro C, de Oliveira JA, Stevanato E, de Mello MA. Metabolic
syndrome signs in Wistar rats submitted to different high-fructose ingestion pro-
tocols. Br ) Nutr 2009;101:1178-84.

14. Miatello R, Vazquez M, Renna N, Cruzado M, Zumino AP, Risler N. Chronic admi-
nistration of resveratrol prevents biochemical cardiovascular changes in fructose-
fed rats. Am ) Hypertens 2005;18:864-70.

15. Kamisaki Y, Wada K, Nakamoto K, Kishimoto Y, Kitano M, Itoh T. Sensitive de-
termination of nitrotyrosine in human plasma by isocratic high performance liquid
chromatography. ] Chromatogr B Biomed Appl 1996;685:343-7.

16. Maruyama W, Hashizume Y, Matsubara K, Naoi M. Identification of 3-nitro-
L-tyrosine, a product of nitric oxide and superoxide, as an indicator of oxidative
stress in the human brain. ] Chromatogr B Biomed Appl 1996;676:153-8.

17. Szabo C, Saunders C, O'Connor M, Salzman AL. Peroxynitrite causes energy
depletion and increases permeability via activation of poly (ADP-ribose) syntheta-
se in pulmonary epithelial cells. Am J Respir Cell Mol Biol 1997;16:105-9.

18. Stephan BC, Wells JC, Brayne C, Albanese E, Siervo M. Increased fructose
intake as a risk factor for dementia. ) Gerontol A Biol Sci Med Sci 2010;65:809-14.
19. Yates KF, Sweat V, Yau PL, Turchiano MM, Convit A. Impact of metabolic
syndrome on cognition and brain: a selected review of the literature. Arterioscler
Thromb Vasc Biol 2012;32:2060-7.

20. Yin Q-Q, Pei J-J, Xu S, Luo D-Z, Dong S-Q, Sun M-H. Pioglitazone improves
cognitive function via increasing insulin sensitivity and strengthening antio-
xidant defense system in fructose-drinking insulin resistance rats. PLoS ONE
2013;8:e59313.

21.Jiang Z, Li C, Arrick DM, Yang S, Baluna AE, Sun H. Role of nitric oxide syntha-
ses in early blood-brain barrier disruption following transient focal cerebral ische-
mia. PLoS ONE 2014;9:e93134.

22.Moncada S, Bolanos JP. Nitric oxide, cell bioenergetics and neurodegeneration.
J Neurochem 2006;97:1676-89.

23. Zhang L, Bruce-Keller AJ, Dasuri K, Nguyen AT, Liu Y, Keller JN. Diet-induced
metabolic disturbances as modulators of brain homeostasis. Biochim Biophys
Acta 2009;1792:417-22.

24. Eliasson MJ, Blackshaw S, Schell MJ, Snyder SH. Neuronal nitric oxide synthase
alternatively spliced forms: prominent functional localizations in the brain. Proc
Natl Acad Sci USA 1997;94:3396-401.

25. Tappy L, Le KA. Metabolic effects of fructose and the worldwide increase in
obesity. Physiol Rev 2010;90:23-46.

26. Johnson RJ, Perez-Poro SE, Sautin YY, Manitius J, Sanchez-Lozada LG, Feig
DI, et al. Hypothesis: could excessive fructose intake and uric acid cause type 2
diabetes? Endocr Rev 2009;30:96-116.

27. Kalivarathan J, Chandrasekaran SP, Kalaivanan K, Ramachandran V, Carani
Venkatraman A. Apigenin attenuates hippocampal oxidative events, inflammation
and pathological alterations in rats fed high-fat, fructose diet. Biomed Pharma-
cother 2017;89:323-31.

28. Fu DG. Regulation of redox signalling and autophagy during cardiovascular
diseases-role of resveratrol. Eur Rev Med Pharmacol Sci 2015;19:1530-6.

29. Liu L, Gu L, Ma Q, Zhu D, Huang X. Resveratrol attenuates hydrogen pero-
xide-induced apoptosis in human umbilical vein endothelial cells. Eur Rev Med
Pharmacol Sci 2013;17:88-94.

30. Quincozes-Santos A, Bobermin LD, Tramontina AC, Wartchow KM, Tagliari
B, Souza DO, et al. Oxidative stress mediated by NMDA, AMPA/KA channels in
acute hippocampal slices: neuroprotective effect of resveratrol. Toxicol In Vitro
2014;28:544-51.

31. Pal S, Sarkar C. Protective effect of resveratrol on fluoride induced alteration
in protein and nucleic acid metabolism, DNA damage and biogenic amines in rat
brain. Environ Toxicol Pharmacol 2014;38:684-99.

32. Lee H, Kim JW. High-dose resveratrol inhibits insulin signaling pathway in 3T3-
L1 adipocytes. ) Lifestyle Med 2013;3:41-7.

33. Carrizzo A, Forte M, Damato A, Trimarco V, Salzano F, Bartolo M, et al. Antio-
xidant effects of resveratrol in cardiovascular, cerebral and metabolic diseases.
Food Chem Toxicol 2013;61:215-26.

34. de la Lastra CA, Villegas |. Resveratrol as an antioxidant and pro-oxidant
agent: Mechanisms and clinical implications. Biochem Soc Trans 2007;35:1156-
60.

35. Martins LA, Coelho BP, Behr G, Pettenuzzo LF, Souza IC, Moreira JC, et al.
Resveratrol induces pro-oxidant effects and time-dependent resistance to cyto-
toxicity in activated hepatic stellate cells. Cell Biochem Biophys 2014;68:247-57.
36. Ahmad KA, Clement MV, Pervaiz S. Pro-oxidant activity of low doses of
resveratrol inhibits hydrogen peroxide-induced apoptosis. Ann N Y Acad Sci
2003;1010:365-73.

37. Ozgova S, Hermanek J, Gut I. Different antioxidant effects of polyphenols on
lipid peroxidation and hydroxyl radicals in the NADPH-, Fe-ascorbate- and Fe-
microsomal systems. Biochem Pharmacol 2003;66:1127-37.

38. Fotiou S, Fotiou D, Alamanou A, Deliconstantinos G. Resveratrol activation of
nitric oxide synthase in rabbit brain synaptosomes: singlet oxygen (102) formati-
on as a causative factor of neurotoxicity. In Vivo 2010;24: 49-53.

39. Gueguen N, Desquiret-Dumas V, Leman G, Chupin S, Baron S, Nivet-Antoine V,
et al. Resveratrol directly binds to mitochondrial complex | and increases oxidative
stress in brain mitochondria of aged mice. PLoS One 2015;10:e0144290.

How to cite this article:

Ozan G, Bircan FS, Pasaoglu OT, Topal T, Turkézkan N. Evaluation of Effects of
Resveratrol on Brain Nitric Oxide and Energy Metabolism in Metabolic Syndrome
Model. J Clin Anal Med 2017;8(suppl 4): 350-4.

354 | Journal of Clinical and Analytical Medicine



The effect of locally administered organic

silicon on calvarial bone defects

Effect of organic silicon on bone formation
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Oz

Amag: Bu calismanin amaci lokal olarak uygulanan organik silikonun otojen
kemik grefti uygulanan kritik boyuttaki kalvaryal kemik defekti tizerine etkisi-
ni incelemek. Gereg ve Yontem: 24 adet rat Grup C (pasif kontrol), Grup Au ve
Grup Si olmak Uzere ti¢ gruba ayrildi. Hayvanlar kafatasinda 5 mm capinda
kritik boyutta defektler olusturuldu. Grup C'de defekt bélgesine steril salin so-
ltisyonu emdirilmis absorbe olabilen kollajen tampon yerlestirildi. Grup Au'da,
steril salin emdirilmis absorbe olabilen kollajen tampon, otojen greft yerles-
tirilen defekt alanina uygulandi. Group Si'de, 500 mg organik silikon emdiril-
mis absorbe olabilen kollajen tampon otojen greft uygulanan defekt alanina
yerlestirildi. Butiin denekler islemden 28 sonra &étenazi yoluyla sakrifiye edil-
di. Stereolojik analiz islemi uygulandi ve yeni kemik olusumu ve bag doku ha-
cim 6lciimii yapildi. Bulgular: Stereolojik sonuca gore, Grup Side ortalama
yeni kemik hacmi 1.79 + 0.48 mm3 bulundu ve diger gruplar arasindaki farkin
istatistiksel olarak anlamli oldugu tespit edildi (p < 0.05). Grup Au ve C ‘deki
ortalama yeni olusan kemilkhacmi ise sirasiyla, 1.50 + 0.51 mm3 and 1.04 +
0.03 mm3 bulundu. Bag dokusu hacmi, grup Au'da daha yiiksek olmasina rag-
men grup Si ile aralarinda anlamli bir fark bulunamadi. Tartisma: Lokal olarak
uygulanan organik silikonun otojen greft uygulanmis kritik boyuttaki kalvaryal
defektlerde kemik rejenerasyonunu arttirdigi ortaya konulmustur.

Anahtar Kelimeler
Silikon; Kemik Olugsumu; Kalvarya

Abstract

Aim: The purpose of this study was to investigate the potential of the local
administration of organic silicon on autogenous grafted critical-sized cortical
bone defects. Material and Method: Twenty-four rats were divided into three
groups: group C (passive control), group Au, and group Si. A 5-mm diameter
critical-size defect was created in the calvarium of each rat. In group C, only
a sterile saline-treated absorbable collagen sponge was applied to the defect
area. In group Au, autogenous graft was performed and sterile saline-treated
absorbable collagen sponge was applied on the autografted defect area. In
group Si, autogenous graft was performed and a 500 mg silicon-treated ab-
sorbable collagen sponge was applied to the autografted defect area. All ani-
mals were euthanized at 28 days postoperative. Stereologic analyses were
performed. New bone area and connective tissue volumes were measured.
Results: Stereologic analysis showed that the difference between group Si
with a mean bone formation of 1.79 + 0.48 mm3 and groups Au and C was
statistically significant (p<0.05), the latter having mean bone formations of
1.50 + 0.51 mm3 and 1.04 + 0.03 mm3 respectively (p = 0.05). Connective
tissue volume was larger in group Au than in group Si, but the difference was
not statistically significant. Discussion: Locally administered organic silicon
enhances bone regeneration in critical-size calvarial rat defects filled with
autogenous graft.
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Introduction

Surgical procedures involving bone play an important role in
oral and maxillofacial surgery. Various sized bone defects may
occur after cysts or tumour excision or orthognathic surgery.
Some bone defects can be repaired by the body, but in cases
of large defects, physiological regenerative capability may be
exceeded [1]. The type of bone defects that will not heal spon-
taneously during the lifetime are called critical-sized bone de-
fects. Critical-sized bone defects need extra surgery such as
a grafting procedure [2]. Today, autogenous graft is regarded
as the gold standard. In extensive large defects, different ma-
terials can be used to hasten bone formation by stimulating
surrounding tissues and making a positive contribution to the
graft materials [3].

Bone is the most important structure of the human skeletal
system and also plays a role as a connective tissue to support
other organs of this system. It consists of cells, intracellular
material, and extracellular matrix. Osteoblasts are responsible
for matrix formation, ossification, and bone damage repair.
Bone extracellular matrix involves minerals, collagens, water,
non-collagen proteins, and other organic materials [4]. 70% of
organic matrix is formed by collagens. Type | collagen is the
most common type. In healthy bones, the rate of Type | collagen
is 95%. Type | collagens join to form different tissues, such as
bone, dentine, tendon, skin, and cartilage; they are synthesized
by fibroblasts, osteoblasts, odontoblasts, and chondroblasts [5].
Basically, bone repair is a kind of connective tissue healing. The
steps of the healing process for bone formation are similar to
those for soft tissue, except that for soft tissue, osteoblasts
and osteoclasts are responsible for the reconstruction and the
remodeling of ossifying tissue [6].

Silicon (Si) is one of the most abundant minerals in nature. It
can be found in drinking water and some phytonutrients. Silicon
participates in the structure of different organs, such as bone,
nails, hair, and skin [7]. In the literature, studies have shown
the effect of silicon on different bone mechanisms, such as bio-
calcification [8], osteoblast activity and bone mineralization [9],
and bone mineral density [10]. Reffitt et al. [11] reported that
Si enhances osteoblastic differentiation and stimulates Type |
collagen synthesis.

The aim of this study was to investigate the potential of the
local administration of organic silicon on autogenous grafted
critical-sized calvarial defects in rats.

Material and Method

The 6- to 8-week-old Wistar rats (n = 24) used in this study
were housed in standard cages in rooms with a relative humid-
ity of 40-60% and a temperature of 22 + 1°C. The illumination
system of the room was configured to automatically provide 12
h of light and 12 h of darkness. This study was approved by the
Animal Experimentation Committee of Bilent Ecevit University,
Zonguldak, Turkey.

Surgical procedure

All surgical procedures were performed under sterile condi-
tions in the surgical suite of an animal laboratory. Each rat was
anesthetized by intramuscular injection of 3 mg xylazine hydro-
chloride/kg (Rompuns; Bayer, Leverkusen, Germany) and 35 mg
ketamine hydrochloride/kg (10% [w/v] Ketasol; Richter Pharma

AG, Wels, Austria). After anesthesia, the right side of the man-
dible was shaved and sterilized using conventional methods,
and articaine (in a 1:200,000 weight ratio with epinephrine;
Ultracain-DS, Hoechst Marion Roussel, Istanbul, Turkey) was
injected for hemostatic purposes. Under general anesthesia,
the rat calvarium was shaved and the cutaneous surface was
disinfected with povidone iodine solution. A semilunar incision
was then made and a full-thickness flap was reflected, exposing
the parietal and frontal bones. A 5-mm-diameter (critical size)
calvarial defect was made with a trephine used in a low-speed
hand-piece under continuous sterile saline irrigation. The defect
included a portion of the sagittal suture. Care was taken during
the surgery to avoid damage to the dura mater. In two groups,
defects were filled by autogenous graft. The flap was closed
using a reverse-cutting 4/0 needle and undyed, Polyglactin 910,
braided absorbable sutures; the skin was closed using 3/0 silk
sutures. As prophylaxis against postoperative infection, 10 mg/
kg cefazolin sodium (Sefazol; M Nevzat, Istanbul, Turkey) was
injected daily for 5 days.

Autogenous bone grafts were harvested from the left tibia of
the rats. The medial surface of the left legs of the subjects were
shaved and the area was disinfected with povidone iodine solu-
tion. The legs were given the flexion position and longitudinal
incisions of 20-25 mm were made periosteally in order to reach
the medial surfaces of the tibia. The medial surfaces of the
tibia were exposed with blunt dissection and soft tissues were
excluded. Autogenous bone graft, covering the cortex and me-
dula layers of the bone, was obtained by using a round-tipped,
stainless steel drill with a diameter of 3 mm under sterile saline
solution.

Experimental groups

After surgery, the rats were divided into three groups of eight
and treated as follows:

Group C: Only a sterile saline-treated absorbable collagen
sponge (ACS) was applied to the defect area.

Group Au: A sterile saline-treated ACS was applied on the auto-
grafted defect area.

Group Si: A 500 mg silicon-treated ACS was applied to the au-
tografted defect area.

The animals were euthanized by lethal anesthetic injection 28
days after surgery. The skin was dissected, and the calvaria of
the animals were removed and immediately immersed in 10%
(v/v) buffered formaldehyde.

Tissue processing and stereological methods

Our routine histological procedures featured sample fixation
in 10% (v/v) formalin for 10 days and decalcification with 5%
formic acid for 21 days; the samples were then gradually dehy-
drated in ethanol (70, 80, 96, and 100%), placed in xylene for
clearing, and paraffin-embedded. The tissue blocks were sec-
tioned at 5 pm thickness using a microtome (Leica RM2255,
Germany) and stained with hematoxylin-eosin.

Between 16 and 25 slides from each rat were stereologically
analyzed. The first section was randomly chosen, followed by
every tenth slide (this was, thus, a systematic random sampling
strategy). The sections were photographed under a light micro-
scope fitted with a camera at x10 magnification (Zeiss Primo-
star, Germany), and the Cavalieri method was used to calculate
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the volumes of connective tissue and newly formed bone. The
dimensions of the point-counting test grid were 80 pM x 80 uM.
The Cavalieri method (an unbiased stereological technique) was
used to estimate the following parameters: the volume of newly
formed bone (Vnb) and the volume of connective tissue (Vct)..
We used a point-counting grid for area estimations. The Vnb
and Vct were estimated using the following formula:

Volume (V) =t x a/p x ¥p,

where V is the mean volume of the calvaria, t is the mean sec-
tion thickness, a/p is the inter-point area, and XP is the total
number of points on entire serial sections of the calvaria. The
coefficient of error (CE) and the coefficient of variation (CV)
for volume estimations of connective tissue and newly formed
bone were confirmed to be within appropriate ranges. We
counted the number of points in each segmental compartment.
These point counts were used to estimate the volume of each
compartment using the following formula:

Volume=t x a/p x P, where t is the section thickness, a/p is the
area of each point on the point-counting grid, and P the total
number of points touching the surface areas of the sections
[12].

Statistical analysis

The Shapiro-Wilk test was used to confirm the normal distribu-
tion of the data. The pCT and stereological parameters were
analyzed using the Kruskal-Wallis nonparametric test, followed
by post-hoc group comparisons with the Bonferroni-adjusted
Mann-Whitney U test, after a failed normality test of the data.
For the Bonferroni correction, a = 0.05 / 3 = 0.016 was con-
sidered to indicate statistical significance. All tests were per-
formed using statistical software (SPSS version 19.0; SPSS Inc.,
Chicago, IL, USA). P < 0.05 was considered to indicate statisti-
cal significance.

Results

All animals tolerated the surgery well and survived the post-sur-
gical period. No wound dehiscence, wound infection, or abscess
formation was observed at any surgical site.

Histological evaluation

New bone formation were observed in all groups. In group C,
new bone formation was only at defect margins and a thin
layer of connective tissue was lying between defect borders. In
groups Au and Si, new bone formation was around graft par-
ticles and also near the defect margins. In both groups, connec-
tive tissue also was between graft particles (Fig-1).

Stereological analyses

In group Si, mean connective tissue volume was 1.56 + 0.07
mm3, whereas mean values in the Au and C groups were 1.61
+ 0.07 mm3 and 0.89 + 0.05 mm3, respectively (Fig 2). The
differences between group C and the other two groups were
statistically significant (p = 0.05). Connective tissue volume was
larger in group Au than in group Si, but the difference was not
statistically significant.

Mean new bone volume in group Si was 1.79 + 0.48 mm3,
whereas mean volumes in the Au and C groups were 1.50 +
0.51 mm3 and 1.04 + 0.03 mm3, were statistically significant
(p = 0.05). Also new bone formation in group Si was superior to

Figure 1. Panoramic views of the defects. (A) Group C; (B) Group Au; (C) Group Si.

that in group Au and the difference was statistically significant
(p = 0.05) (Fig 3).

Discussion

Silicon is one of the most common elements in nature, also tak-
ing part in the structure of many organs. We hypothesized that
silicon may increase new bone formation with autogenous graft
in rats. To test the hypothesis, 5 mm diameter critical-sized
calvarial defects were created in rats; defects were filled by
autogenous graft in the non-control groups, and local organic
silicon was administered in the organic silicon group. New bone
formation and connective tissue volumes were analyzed by ste-
reologic methods.

In our study, rats were used as an experimental animal model.
Rats have similar physiological properties as humans and are
one of the most common animals used as models for bone for-
mation. Rats are easy to care for and are not expensive [13]. In
the literature, there are different calvarial critical defect sizes in
rats; diameters can range between 4 and 8 mm. We used 5 mm
calvarial defects as a critical-sized defect in our study. There
was no defect healing between defect margines in the control
group, consistent with the literature [14].

Silicon is one of the most essential elements for the human
body. It plays an important role in the skeletal system. Different
studies have investigated effects of silicon on bone metabolism
and different components of bone. Kim et al. [9] examined the
effect of Si on bone mineralization and osteoblast activity at
the cellular level. Mature osteoblasts were treated by different
doses of Si. They reported that Si affected bone metabolism
positively by increasing osteoblast mineralization. Bu et al. [15]
investigated the effect of two different doses of silicon on bone
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Figure 2. The connective tissue volume (mm?) from stereological analysis in de-
fects

* Statistically significant difference among groups (Bonferroni-adjusted Mann-
Whitney U test)

Figure 3. The new bone volume (mm?®) from stereological analysis in defects

* Statistically significant difference among groups (Bonferroni-adjusted Mann-
Whitney U test)

metabolism and inflammatory mediators in ovariectomized
rats. They stated that silicon did not increase bone mineral
density but decreased bone resorption by inhibiting expression
of bone resorptive mediators. In another study, the effect of
silicon was examined on Type | collagen synthesis in human
osteosarcoma cells and primary osteoblast-like cells. Accord-
ing to the study, silicon stimulated Type | collagen synthesis
and osteoblastic differentiation [11]. Gereli et al. [16] investi-
gated the effect of locally injected silicon on Achilles tendon
healing. Biomechanics, histological, and immunohistochemical
analyses were made. They found that silicon injection increased
fibroblastic growth factor level and enhanced tendon healing.
Although there have been studies about the effect of silicon
on various bone mechanism and metabolism, to our knowledge
there is no study about the effects of organic silicon on defect
treatment. We investigated the effect of local administered or-
ganic silicon on bone formation in critical-sized defects. Con-
sistent with the literature, we found that silicon had a positive
effect on defect treatment and increased new bone formation.
In our study, new bone formation and connective tissue volume
measures were made by stereological analyses. In stereological

methods, sections are analyzed in 3D space so it shows more
results that are more reliable than in conventional histologi-
cal analyses [17]. Based on stereological analyses, silicon had a
positive effect on bone formation compare to the other groups.
Group Au had higher connective tissue volume than group Si,
but the difference was not significant.

In conclusion, according to our histological and stereological
findings, this experimental study showed that organic silicon
could have positive effects on autogenous graft compared with
control and autogenous groups. Further studies are needed for
establishing the optimal dose to maximize the anabolic actions
and to minimize the side effects of organic silicon on bone.
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Decreased density of interstitial cajal-like cells

correlate with cholelithiasis in children

Interstitial cajal-like cells
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Oz

Amag: Cocuklardaki kolelitiazis 6rneklerindeki (interstisyel Cajal-benzeri htic-
re) ICLC yogunlugun analiz edilmesi ve kontrol érneklerle karsilastiriimasi
amaclanmistir. Gereg ve Yontem: Kolelitiazisli 20 ve kolesistitli 15 hastadan
laparoskopik olarak safra keseleri rezekte edilmistir. Doku 6rnekleri rutin
histolojik inceleme icin islenmis, ek olarak tiim kesitler imminohistokimya-
sal olarak CD117 ve Mast hiicre triptaz antikorlari ile boyanmistir. Bulgular:
Ornekler ICLC yogunluklari acisindan karsilastirilmis ve kolelitiazisli grupta
ortalama 23.30, kontrol grubunda ise 39.07 olarak saptanmistir. ICLC orta-
lama sayilarindaki bu fark istatistiksel olarak anlaml bulunmustur (p=0.044).
Tartisma: Safra tasi olan ¢ocuklarin muskularis propriadaki (interstisyel Cajal
hiicresi) ICC veya ICLC yogunluklari, safra tasi olmayan kontrol grubu ¢ocuk-
larin 6rneklerine gére 6nemli élciide diisiik bulunmustur. Diiz kas kontraksiyo-
nu ile iliskili olan ICC ve ICLC sayilari safra kesesi motilitesini etkileyebilecegi
dustinilmektedir. Bu calismada gozlenen histopatolojik farkliliklarin ¢ocuk-
lardaki kolelitizasinin patofizyolojisinin agiklanmasinda yardimci olabilecegi
sonucuna varilmistir.

Anahtar Kelimeler
Safra Tasr; interstisyel Cajal-Benzeri Hiicre; Mast Hiicresi; CD117/c-Kit; Safra
Kesesi Motilitesi

Abstract

Aim: The present study aimed to analyze numbers of (Interstitial Cajal-like
cells) ICLCs found in cholelithiasis specimens and compare them with con-
trols specimens of children. Material and Method: Gallbladders were resected
laparoscopically from 20 patients with cholelithiasis and 15 patients with
cholecystitis. Tissue samples were processed for routine histological exami-
nation. Additionally, all sections were immunohistochemically stained with
CD117 and Mast Cell Tryptase antibodies. Results: When specimens were
compared for the density of ICLCs, mean number for the control group was
39.07, whereas for the cholelithiasis group it was found to be 23.30. The
difference of means of ICLCs in these groups was found to be statistically
significant (p=0.044). Discussion: We found that the density of (Interstitial
cells of Cajal) ICC or ICLCs in the muscularis propria was significantly lower
in specimens from children with gallstone disease than in specimens de-
rived from the gallstone-free, which served as controls. Gallbladder motility
may be affected by the number of ICC or ICLCs which are in interaction
with smooth muscle contraction. The histopathological differences observed
in this study may help to elucidate the pathophysiology of cholelithiasis in
children.
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Introduction

Cholelithiasis is the most common gallbladder disorder. Among
the causes of cholelithiasis gallbladder hypomotility, mucus
hypersecretion, and bacterial infections might be considered.
Interstitial cells of Cajal (ICC) are found along the entire
gastrointestinal tract and contribute to regulation of gut
motility [2,3]. Interstitial Cajal-like cells (ICLCs) are believed to
be involved in innervation and motility, and a decrease in their
number and/or density has been linked to a variety of intestinal
motility disorders of the gallbladder [4,5,6]. We investigated
the distribution of the ICLCs in the gallbladder because of their
potential role in contributing to gastroenteric motility which
on the other hand is also assumed to be essential in gallstone
formation. Since ICLCs are involved in inducing smooth muscle
contraction, a decrease in the density of these cells in the
muscular layer of the gallbladder could induce gallbladder
hypomotility and possibly lead to gallstone formation [4]. In
recent years, several studies have been published regarding
the ICLCs, performed experimentally or in specimens obtained
from adults. However, to our knowledge, there has been no
study published yet investigating the relationship between
density of ICLCs and gallstone disease in children. The present
study aimed to analyze numbers of ICLCs found in cholelithiasis
specimens and compare them with cholecystitis-only (gallstone-
free controls) specimens of children.

Material and Method

Gallbladders were resected laparoscopically from 20 patients
with cholelithiasis and 15 patients with cholecystitis. The
diagnosis of cholecystitis and symptomatic gallstone disease
was made when cases presented clinically with crampy right
upper quadrant abdominal pain radiating to the upper back or
right shoulder (biliary colic) and confirmed by ultrasonographical
investigation. Seven patients underwent cystectomy due to
gallstones related to a hemolytic disease. Three patients were
thalassemia major. Four patients were hereditary spherocytosis.
All 35 patients underwent laparoscopic cholecystectomy with
no conversion to open procedure. Cholecystitis-only specimens
served as controls.

Tissue samples were processed for routine histologic
examination with standard formalin fixation and paraffin
embedding, and 5 pm thin sections were stained with
hematoxylin-eosin. In addition, all sections (fundus, body, and
neck of the three gallbladders) were immunohistochemically
stained for CD117 (c-kit Oncoprotein) and Mast Cell Tryptase
(AA1, 1:100, Thermo Scientific, USA) as follows: 3um thin
sections were cut, dried, and deparaffinized before placing
them on the Ventana Benchmark GX immunostainer (Ventana,
Tucson, AZ). Diaminobenzidine was used as a chromogen.

The antibody panel included CD117 (T595, ready-to-use, Leica,
Newcastle, United Kingdom). We used skin sample as positive
controls for CD117 and reactive lymph node for Mast Cell
Tryptase. For negative controls, the primary antibodies were
omitted. ICLCs were counted per 10 consecutive high-power
fields (original magnification x400; objective x40, and eyepiece
x10) and means were calculated.

Mast cells which are mostly found in the mucosa and submucosa,
and which also stained positive for CD117 were distinguished

from ICLCs according to their morphological features (round or
oval shaped and a centrally located nucleus) and by Mast Cell
Tryptase staining, which is negative for ICLCs. Interstitial Cajal-
like cells were predominantly spindle in shape (Fig).

Data are expressed as mean + standard deviation. Chi-square
test was used for statistical analysis, using SPSS v10.0
software (SPSS; Chicago, IL, USA). P values less than 0.05 were
considered as statistically significant. Local ethics committee
approval this study.

Results

The mean age for the control group (n=15) was 11, and 12.7
years for the study group (n=20). When specimens were
compared for the density of ICLCs, mean number for the control
group was 39.07+8.02, whereas for the cholelithiasis group it
was found to be 23.30+3.50. The difference of means of ICLCs in
these groups was found to be statistically significant (p=0.044).
Cases with cholelithiasis had usually mean ICLCs numbers <30,
whereas cases without a gallstone had >30. The distributions
of ICLCs are given in detail in Table 1. Detail the distributions
of CD117 positive ICLCs are shown figure.

Table 1. Distribution of ranked ICLCs numbers.
Number of ICLCs

Cholelithiasis (n)  Cholecystitis (n)  Total n of specimen

<20 3 - 3
21-30 16 1 17
31-40 1 9 10
41-50 - 3 3
>50 2 2
20 15 35

Figure. Distribution of CD117 positive ICLCs (CD117, X 400)

Discussion

Interstitial cells of Cajal (ICC) were first described by Ramén
Santiago y Cajal in 1889 [3]. ICC or ICC-like cells that generate
pacemaker activity are now being described in many muscular
organs including the genitourinary tract, blood vessels, appendix,
gallbladder and the uterus.
identified ICC or ICC-like cells by advanced techniques like
electron microscopy and immunohistochemistry [7]. The ICC
were detected predominantly within the muscularis propria, and
they are regarded as important players for intestinal motility

Further studies successfully
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which in case of their decrease also may point to their role
in dysmotility conditions [2,8]. In pathologic conditions like
motility disorders as observed in diabetic gastroenteropathy,
slow-transit constipation, chronic idiopathic intestinal pseudo-
obstruction, Hirschsprung’s disease, Chagas disease, achalasia
and hypertrophic pyloric stenosis the role of ICC has been
recently investigated [8, 9, 10]. Ortiz-Hildago first suggested
that ICLCs were present in the human gallbladder [3]. Previous
studies and research were performed in guinea pig and murine
models [5, 11]. Lavoie et al. have suggested the potential a role
for ICLCs in the generation and propagation of spontaneous
rhythmicity of the gallbladder [5].

Our study was performed in gallbladder specimens
laparoscopically removed from children. In our study, we
detected that the density of ICLCs in the muscularis propria
was significantly lower in the patients with cholelithiasis than
in cholecystitis (gallstone- free, controls). As to our knowledge,
only one study has evaluated the ICLCs in the pathology of
cholelithiasis but in adult specimens.

Arthur et al. ICLCs
specimens from controls and patients with cholelithiasis with
immunohistochemistry. They found a significant decrease in the
density of ICLCs in cholelithiasis, even unrelated to the different
stages of inflammation. They also evaluated cholesterol

examined the distribution of the

saturation index values in cholelithiasis and gallstone-free
controls and found an increased cholesterol saturation index
in the patients with gallstones, correlating with a lesser ICLCs
density. Another important mechanism for the decrease of ICLCs
in cholelithiasis was associated with chronic inflammation [8,
12].

Conclusion

In conclusion, we found that the density of ICC or ICLCs in the
muscularis propria was significantly lower in specimens from
children with gallstone disease than in specimens derived
from the gallstone-free, which served as controls. Gallbladder
motility may be affected by the number of ICC or ICLCs which
are in interaction with smooth muscle contraction. Disrupting
this interaction or a decrease in numbers of stimulating ICC
or ICLCs would cause the smooth muscle surrounding the
gallbladder function less effectively. The histopathological
differences observed in this study may help to elucidate the
pathophysiology of cholelithiasis in children.

Competing interests
The authors declare that they have no competing interests.

Funding
This study was funded by the authors.

Animal and human rights statements

All  procedures performed in involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.

studies

References

1. Smelt AH. Triglycerides and gallstone formation. Clin Chim Acta 2010; 411(21-
22): 1625-31.

2. Bettolli M, De Carli C, Cornejo-Palma D, et al. Interstitial cell of Cajal loss
correlates with the degree of inflammation in the human appendix and reverses
after inflammation. J Pediatr Surg 2012; 47(10): 1891-9.

3. Ahmadi O, Nicholson Mde L, Gould ML, et al. Interstitial cells of Cajal are present
in human extrahepatic bile ducts. ] Gastroenterol Hepatol 2010; 25(2): 277-85.
4. Pasternak A, Gajda M, Gil K, et al. Evidence of interstitial Cajal-like cells in
human gallbladder. Folia Histochem Cytobiol 2012; 50(4): 581-5.

5. Lavoie B, Balemba OB, Nelson MT, et al. Morphological and physiological
evidence for interstitial cell of Cajal-like cells in the guinea pig gallbladder. )
Physiol 2007; 579(2): 487-01.

6. Hinescu ME, Ardeleanu C, Gherghiceanu M, et al. Interstitial Cajal-like cells in
human gallbladder. ) Mol Histol 2007; 38(4): 275-84.

7. Pasternak A, Gil K, Matyja A, et al. Loss of gallbladder interstitial Cajal-like cells
in patients with cholelithiasis. Neurogastroenterol Motil 2013; 25(1): 17-4.

8. Richter A, Wit C, Vanderwinden JM, et al. Interstitial cells of Cajal in the
vermiform appendix in childhood. Eur ) Pediatr Surg 2009; 19(1): 30-3.

9. Lee JI, Park H, Kamm MA, et al. Decreased density of interstitial cells of
Cajal and neuronal cells in patients with slow-transit constipation and acquired
megacolon. ) Gastroenterol Hepatol 2005; 20(8): 1292-8.

10. Wedel T, Spiegler J, Soellner S, et al. Enteric nerves and interstitial cells of
Cajal are altered in patients with slow-transit constipation and megacolon.
Gastroenterology 2002; 123(5): 1459-67.

11.Sun X, Yu B, Xu L, et al. Interstitial cells of Cajal in the murine gallbladder.
Scand ) Gastroenterol 2006; 41(10): 1218-26.

12. Portincasa P, Di Ciaula A, Vendemiale G et al. Gallbladder motility and
cholesterol crystallization in bile from patients with pigment and cholesterol
gallstones. Eur ) Clin Invest 2000; 30(4): 317-24.

How to cite this article:
Karakus E. Decreased Density of Interstitial Cajal-Like Cells Correlate with
Cholelithiasis in Children. J Clin Anal Med 2017;8(suppl 4): 359-61.

Journal of Clinical and Analytical Medicine | 361



Does the use of magnifying loupes an effective factor

in preventing urethrocutaneous fistula and meatal
stenosis in hypospadias repair with tipu in children?

Magnifying loupes in hypospadias repair

Canan Kocaoglu

Department of Pediatric Surgery, Konya Education and Research Hospital, Meram, Konya, Turkey

The study was presented at 34" Annual Congress of Pediatric Surgery between 26 - 30 October 2016, in Girne, Turkish Republic of Northern Cyprus.

Oz

Amag: Bu calismanin amaci, Tubularize insize plak tretroplastiyle hipospa-
dias onarimi yapilmis ¢ocuklarda tretrokiitanoz fistiil ve meatal stenozun
olusumunu etkileyen belirleyicilerin ayristirlmasidir ve biyiitiicii luplarin
tretrokiitanoz fistiil ve meatal stenozun olusumuna etkisinin arastirilmasi-
dir. Gereg ve Yéntem: 2008'den 2016’ya kadar 130 hasta tek bir cerrah ta-
rafindan hipospadias nedeniyle Tubularize insize plak tretroplastiyle opere
edildi. 130 hastanin dosyalari geriyedoniik olarak incelendi. Tiim hastalarin
ameliyat yaslari, hipospadias tipi, ek anomaliler, kordi, komplikasyon orani,
buyattct lup kullanimi, tretral kateter uygulama siiresi ve hastanede kalis
stiresi degerlendirildi. Bulgular: Yas ortalamalari (IQR) 3(4.5)yil (5ay-15yil)
olan 130 ¢ocugun 103l distal hipospadiasa sahipti ve bunlar 7 glaniiler, 60
koronal, 13 megameatus, 23 subkoronal hipospadias icermekteydi. Yirmiyedi
cocuk proksimal hipospadiasa sahipti 20’si midsaft ve 7’si penoskrotal hipos-
padiasti. Yirmibes hasta 1 yasindan kiiciikti. Ellibes hastada buyiitiicii lup
(2.5X) kullanildi. Dort tretrokiitanoz fistiil, 7 meatal stenoz, 2 Uretrokiitandz
fistlil ve meatal stenoz, 1 meatal stenoz ve tretral cekilme olan 14 hastaya
(10.8%) tekrar miidahale gerekmistir. Uretrokiitanoz fistiil ve meatal stenoza
gore; yas (< 1y karsin >1y), hipospadias tipi (distal karsin midsaft ve penosk-
rotal), ek anomaliler ve kordinin sonucu etkilemedigi tespit edildi, buna kar-
sihik buydttict lup kullaniminin univariate and multivariate logistic regression
analizlerinde 6nemli derecede sonucu etkiledigi tespit edildi (p < 0.05). Fakat
biyiitiicii lup kullanilan 55 hasta kullanilmayan 75 hasta ile karsilastirildi-
ginda guruplar arasinda yas dagilimi, hipospadias tipi, ek anomaliler, kordi,
tretral kateter uygulama siiresi ve hastanede kalis siiresi yontinden anlamli
bir fark tespit edilmedi (p>0.05). Tartisma: Byiitticii lup kullanimi cocuklarda
hipospadiasin Tubularize insize plak tretroplastiyle onarimindan sonra dret-
rokiitanoz fistiil ve meatal stenozu 6nleyici etkin bir faktordr.

Anahtar Kelimeler
Cocuklar; Hipospadias; Biyiitiicii Lup; Tubularize insize Plak Uretroplasti;
Uretrokiitanéz Fistil

Abstract

Aim: To investigate factors affecting urethrocutaneous fistula and meatal
stenosis in repairing hypospadias through tubularized incised plate urethro-
plasty in children and the effects of magnifying loupes in preventing urethro-
cutaneous fistula and meatal stenosis. Material and Method: Operated with
tubularized incised plate urethroplasty due to hypospadias between 2008-
2016; 130 patients were retrospectively evaluated for age, type of hypospa-
dias, associated anormalies, chordee, complication rate, magnifying loupes,
and urethral catheterization and hospitalization times. Results: At mean in-
traoperative age (IQR) of 3 (4.5) years (Smonths-15years), 130 patients were
enrolled. Of 130 cases, 103 children had distal hypospadias, including seven
as glanular, 60 as coronal, 13 as megameatus, and 23 as subcoronal, and 27
had proximal hypospadias, including 20 as midshaft and seven penoscrotal
hypospadias. Twenty-five patients were younger than one year. Magnifying
loupes (2.5X) were used in 55 cases. In 14 patients, four with urethrocutane-
ous fistula, seven with meatal stenosis, two with urethrocutaneous fistula
and meatal stenosis, and one diagnosed with meatal stenosis and glans
dehiscence, reintervention was required. For urethrocutaneous fistula and
meatal stenosis: age (s1y versus >1y), type of hypospadias (distal versus
proximal), associated anomalies, and chordee had no effects on outcome,
whereas magnifying loupes affected the outcome significantly in univariate
and multivariate logistic regression analyses. We found no other statistical
difference in factors likely to cause such a difference in outcome, including
age, type of hypospadias, associated anormalies, and chordee, when com-
paring the 55 and 75 cases performed with and without loupe. Discussion:
Using magnifying loupes is effective in preventing urethrocutaneous fistula
and meatal stenosis after tubularized incised plate urethroplasty in children
with hypospadias.
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Introduction

Hypospadias are known as the most common urogenital anom-
alies with the prevalence rate ranging between approximately
0.4 and 8.2 per 1000 live births, and a probable increase in
the incidence of hypospadias has been suggested in recent re-
ports [1,2]. For the treatment of these anomalies, numerous and
various techniques have been developed and are still being per-
formed [3]. One of these techniques is tubularized incised plate
urethroplasty (TIPU). This technique was described and devel-
oped for the first time by Snodgrass in order to correct distal
hypospadias [4], and the indication of TIPU was later extended
to include midshaft and proximal penile hypospadias with no
or mild curvature [5]. In the primary cases, the most common
problem has been urethrocutaneous (UC) fistula; meatal ste-
nosis is known as the second most common complication of
hypospadias [6,7].

A magnifying loupe is an instrument used to increase the ef-
ficiency and quality of medical practices, and the use of mag-
nifying loupes by clinicians in surgical settings increases visual
acuity [8]. As in other surgical areas, magnifying loupes are es-
sential and beneficial devices in thepractice of pediatric sur-
gery and urology, as they enable surgeons to identify and de-
fine critical anatomic structures accurately in younger patients.
Loupes with 2.5X-4.5X magnification are the most frequently
used types, although an operating microscope may be needed
in some circumstances, such as for hypospadias repair [9,10]. In
the present study, we aimed at investigating the factors affect-
ing the formation of UC fistula and meatal stenosis in the re-
pair of hypospadias through TIPU in children, and the effects of
magnifying loupes in preventing UC fistula and meatal stenosis.

Material and Method

From 2008 to 2016, 130 patients were operated due to primary
hypospadias with TIPU by the single surgeon ( C.K.). The hospi-
tal records of 130 patients were reviewed retrospectively, and
all patients were evaluated as to intraoperative age, type of hy-
pospadias, associated anomalies, chordee, type of suture mate-
rial used, complication rate, use of magnifying loupes, and the
lengths of time of urethral catheterization and hospitalization.
In 55 of the 130 cases, the operations were conducted with the
use of 2.5X magnifying loupes (HEINE HR ® binocular loupes,
Heine Optotechnik, Herrsching, Germany) and 75 cases were
performed without their use. The reason for this was that mag-
nifying loupes were obtained in the department only after the
first 75 cases had been operated. Informed consent was ob-
tained from the parents of all children. The procedure was per-
formed in one stage under general anesthesia, and routine local
penile block was conducted at the beginning of surgery. The pe-
nis was degloved, and an artificial erection test was performed
to find out whether chordee was present. Ventral chordee was
corrected with a dorsal plication, if needed. Also, a tourniquet
to the root of the penis was used for hemostasis in all patients.
Two parallel vertical incisions were performed at the junction
of the urethral plate and glans wings, isolating the urethral
plate. Then, the urethral plate was widened by a longitudinal
midline dorsal incision from the meatus to its distal extent and
tubularized by using 6-0 polyglyconate absorbable sutures with
a 2-layer subepithelial closure. A single suture running distally

was tied and then returned proximally over a 6 Fr or 8 Fr ure-
thral catheter. Double dartos flaps, most often obtained from
ventral dartos, were used to cover the neourethra. In occasional
cases where a ventral dartos was lacking a dorsal dartos was
formed as a button-holed flap and transposed ventrally. Glans-
plasty also began distally at the point where a normal meatus
could be located. Glans wings were approximated in a single
layer of interrupted subepithelial 6-0 polyglyconate absorbable
sutures.

While no suprapubic diversion was performed in any of the 130
patients, circumcision was performed as a routine part of the
surgical procedure. The operation was finished with the appli-
cation of gauze dressing to the penis, and the gauze dressing
was opened on the second postoperative day. Urethral cath-
eters were placed in the patients with distal hypospadias for
approximately seven postoperative days and in those with mid-
shaft and penoscrotal hypospadias for 14 postoperative days.
All patients were prescribed trimethoprim/sulfamethoxazole (
6 mg/kg/day of trimethoprim) twice per day and analgesics,
including paracetamol of 15 mg/kg/dose three times per day.
Patients over the age of 2 years also received oxybutynin as
0.2 mg/kg per dose (highest dose, 5 mg) twice per day during
catheterization, when needed. Patients with distal hypospadias
were hospitalized for seven days, while those with midshaft and
penoscrotal hypospadias were hospitalized for 14 days. How-
ever, the cases under the age of 3 years were discharged with
an open drainage system into doubled diapers on the second
postoperative day. The patients underwent follow-up examina-
tions at the 10th day and at the first and sixth month after
the discharge, with more frequent examinations if required. The
complications were classified as UC fistula, meatal stenosis,
glans dehiscence, urinary tract infections, urinary retention, and
postoperative bleeding. Meatal stenosis was suspected for pa-
tients having difficulty in voiding and/or a narrow meatal orifice
or inability to pass an 8 Fr catheter at the postoperative sixth
month. No patients were given any preoperative testosterone.
The mean follow-up period was 29 months, ranging between 4
months and three years.

Statistical analyses were performed using SPSS for Windows
15.0 (SPSS, Chicago, IL). The appropriateness of variables to
normal distribution rates was evaluated with visual histogram
and probability graphics using analytic methods, such as the
Kolmogorov-Smirnov and Shapir-Wilk tests. Descriptive analy-
ses were shown using median and interquartile range (IQR) for
abnormal variables and frequency tables for ordinal variables.
The univariate analyses to identify variables associated with
patient outcomes were investigated using the chi-square, Fish-
er’s exact, and student’s t-tests where they were appropriate. In
multivariate analyses, the possible factors identified with uni-
variate analyses were further entered into the logistic regres-
sion analyses to determine independent predictors of patient
outcomes. p< 0.05 was considered statistically significant. The
study was approved by the local researchethics committee.

Results

The mean intraoperative age (IQR) of 130 patients was 3 (4.5)
years (ranging between 5 months-15 years). Of 130 children,
103 had distal hypospadias, including seven as glanular, 60
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as coronal, 23 as subcoronal, and 13 as megameatus intact
prepuce; the other 27 patients had proximal hypospadias, in-
cluding 20 as midshaft and seven as penoscrotal hypospadias.
Twenty-five of the patients were younger than one year. Mag-
nifying loupes (2.5X) were able to be used in only 55 of 130
cases. As well as hypospadias, associated anomalies, such as
two undescended testes, two inguinal hernias, two hydroceles,
one urethral duplication, one penile torsion, one urolithiasis, and
two vesicoureteral refluxes were present in 11 cases. There was
also minimal ventral chordee (< 30°) in another 11 cases.

In 14 patients (10.8%), UC fistula (in four), meatal stenosis (in
seven), urethrocutaneous fistula and meatal stenosis (in two),
and meatal stenosis and glans dehiscence (in one) were diag-
nosed and reintervention was required (Table 1). In addition,
postoperative bleeding (in five), urinary tract infection (in one),
and urinary retention (in one) were also observed. During the re-
pair period in children treated with TIPU due to distal hypospa-
dias, while the rate of UC fistula was 5.8%, the rate of meatal
stenosis was found as 3.8%.

Operated patients with hypospadias were divided into two
groups as those with and without magnifying loupes. While the
mean age (IQR) of the cases with magnifiying loupes was 3.5
(4.7) years (range 5 months-15 years), the mean age (IQR) was
found as 3 (4.8) years (range 6 months-11 years) in the cases
without the loupes. Mean urethral catheter and hospital stay
times were found as 6.29+2.75 and 4.85+2.75 for the cases
with loupes and 5.57+2.08 and 4.75+2.05 for those without
loupes, respectively (Table 2).

Based on the univariate analysis, although the use of magnify-
ing loupes was found to be significant and to affect the out-
come, such factors as age (<1 year versus >1year), type of hy-
pospadias (distal versus midshaft and penoscrotal), associated
anomalies, and chordee were found not to affect the outcome.
The findings are presented in Table 3. On the other hand, the
multivariate analysis based on the logistic regression method
showed that only the use of magnifying loupes influenced the
occurences of UC fistula and/or meatal stenosis due to hypo-
spadias repair, independent of age, type of hypospadias, as-
sociated anomalies, and chordee [Odds Ratio: 0.198 (95% Cl:
0.04-0.9)] ( p<0.05).

We found no difference in the distribution of parameters likely
to cause such difference, including age (< 1 year vs >1 year,
p=0.246), mean intraoperative age (group with loupe vs group
without loupe, p=0.412), type of hypospadias (distal vs mid-
shaft and penoscrotal, p=0.259), associated anomalies (yes
vs no, p=0.135) and chordee (yes vs no, p=0.391). In addition,
no statistical difference was found in the mean urethral cath-
eterization and hospitalization times between the two groups
(p>0.05). However, in terms of UC fistula and/or meatal steno-
sis development, a statistically significant difference was found
between the groups (p<0.05).

Discussion

Among other techniques, TIPU has been the most frequently
used method in the repair of hypospadias. In the primary cases,
fistulas and meatal stenosis are the most frequently encoun-
tered complications ranging between 0-9% and 0-21% re-
spectively [4,6,11-13]. In our study, while fistulas were found

Table 1. Outcome of TIPU regarding type of hypospadias

. uc UCF MS
Type of hypospadias fistula MS and MS  and GD %
Glanular 7
n (%) (5.4%) 1 1
Coronal 60
Distal n (%) (46.1%) 1 3
103 Subcoron 23 97
(%79,2) n (%) (17.7%) 7 5
Megamea
intact 13
prepuce (10%) 1
n (%)
. Midshaft 20
Proximal n (%) (15.4%) 3
27 14.8
(20.8%) Penoscrotal 7
n (%) (5.4%) 1
Total (n) 130 4 7 5 1 108

TIPU, tubularized incised plate urethroplasty; UCF, urethrocutaneous fistula;
MS, Meatal stenosis; GD, glans dehiscence

Table 2. Demographic data and distribution of patients’ characteristics

Loupe No loupe p
Patients n 55 75
Mean age (year) (IQR) 3.5(4.1) 3(4.8) 4120
<lyearn 8 17
2462
>lyear n 47 58
Distal n 41 62
Type of .
hypospadias Midshaft and 14 17 259
penoscrotal n
Yesn 6 5
Ventral chordee .391°
No n 49 70
Yesn 7 4
Associated anomaly 1352
No n 48 71

Hospitalization

b
Mean +SD 4.85+2.75  4.75x2.05 .798

Catheterization

b
Mean+SD 6.29+2.75 5,57+2,08 .092

UCF and/or MS 2 12 .025°

IQR, interquartile range; UCF, urethrocutaneous fistula; MS, Meatal stenosis;
a, chi-square test; b, Manne-Whitney U test.

Table 3. Comparition of success rate of TIPU regarding postoperative UC
fistula and /or meatal stenosisfactors (chi-square test)

Success UCF and/or p
n MS n
<lyear 23 2
Age 619
>lyear 93 12
Type of Distal 93 10
hypospadias Midshaft and . . .446
penoscrotal
Yes 9 2
Chordee
No 107 12 407
Associated Yes 10 1
.851
anomaly No 106 13
Yes 53 2
Loupe .025
No 63 12

TIPU, tubularized incised plate urethroplasty; UCF, urethrocutaneous fistula;
MS, Meatal stenosis
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as 5.8% with TIPU in distal hypospadias, the rate of meatal
stenosis was determined as 3.8%. We evaluated the factors af-
fecting the development of UC fistula and/or meatal stenosis
in our study.

In a study performed by Leung et al., the complications of UC
fistula and/or meatal stenosis are reported to be minimized by
selecting the appropriate procedure, careful handling of tissues,
optical magnification, use of stents, and use of fine, absorbable
material [14]. The use of optical magnifying loupes in the repair
of hypospadiac abnormalities in children is wellknown. To be
successful in hypospadias surgery, the best approach is the se-
lection of the proper dissection method and meticulous approx-
imation of tissues. So the magnification process becomes an
important tool in hypospadias surgery in small children. Among
various magnification tools, high-powered simple glasses,
loupes, and operating microscope are commonly used devices.
The decision on which tool is used depends upon their availabil-
ity and the familiarity of the surgeon with the use of the magni-
fication tool [15]. To the best of our knowledge, however, there
have been no studies investigating the use of loupes in TIPU in
the literature. In a study where 14 patients with hypospadias
were operated on with the help of a video telescopic operat-
ing microscope, Frykman et al. reported that no complications
were determined [16]. Also, in another study performed with a
new head-mounted miniaturized microscope (Varioscope®M5,
Life Optics Co., Chicago, lll, USA) in the surgical correction of
hypospadias by Chiummariello et al., the complication rate of
the surgical procedure was reported to have decreased from
8.9% to 2.3% [17]. Likewise, while we determined a 3.6% com-
plication rate of UC fistula and/or meatal stenosis in our cases
operated on by using loupes, the rate was 16% in those with-
out the use of loupes. The statistical difference between the
groups demonstrated that the complication rate significantly
decreased; however, we found no other statistical difference
likely to cause such a difference in the complication rate, includ-
ing age, type of hypospadias, associated anormalies, or chor-
dee, when comparing the 55 cases with the 75 cases without
the use of a loupe.

The widely acknowledged optimal age for repair of hypospadias
is between approximately 6 and 12 months after birth, accord-
ing to the recommendations of the American Academy of Pe-
diatrics [2,18]. For this reason, the hypospadias operations we
performed were grouped as < 1 year and >1 year of age. In the
study performed by Huang et al,, patient age during the repair
of hypospadias was reported as a significant risk factor for the
development of UC fistulas after primary hypospadias repair
[19]. Despite the widespread concern that older age at time of
repair increases complications, in a study where a multivariate
analysis of 669 consecutive prepubertal boys undergoing hy-
pospadias repair via TIPU was performed by Bush et al,, it was
found that increasing age showed no risk for urethral complica-
tions. It was also suggested that surgery could be performed in
full-term, healthy boys at any time after 3 months of age with
no urethral complications [20]. Similarly, while an 8% rate of UC
fistula and/or meatal stenosis was observed in the cases (< 1
year) with hypospadias operated through TIPU in our study, the
rate was detected as 11.4% in those over 1 year of age, with no
other significant differences between the groups.

In another study where the types of hypospadias were evaluat-
ed by Chung et al, it was emphasized that the formation of UC
fistulas after hypospadias repair was significantly associated
with the location of the hypospadia [21]. A univariate analy-
sis conducted by Nicol et al. also demonstrated that fistulas,
glans dehiscence, diverticulum, stricture and/or meatal stenosis
were more common in patients with midshaft and proximal hy-
pospadias (27% in midshaft/proximal repairs vs 9% in primary
and reoperative distal TIPU) (p<0.0001) [22]. In contrast to the
studies by Chung et al. and Nicol et al.,in our study when the
cases with distal hypopadias were compared with those with
midshaft and penoscrotol hypospadias, we observed no signifi-
cant difference. We consider that the absence of this difference
may arise from the fact that the cases with midshaft and pe-
noscrotol hypospadias had no severe chordee or that many had
midshaft hypospadias.

In a study investigating chordee as another risk factor, Ozturk
et al. reported that such possible risk factors as severe chordee,
middle and posterior localized hypospadias, and use of a ped-
icle island flap could lead to an increase in the rate of postop-
erative complications [23]. Counter to the findings of Ozturk et
al., no significant difference was found in our study; the absence
of such a difference may be associated with the existence of
minimal chordee in our cases with hypospadias.

In the study performed by Khuri et al,. among other congenital
anomalies associated with severe hypospadias were uretero-
pelvic junction obstruction, vesico-ureteric reflux, renal agen-
esis, persistent Mullerian structures, intersex disorders, unde-
scended testis, and inguinal hernia with or without hydrocele
[24]. Similarly, we detected associated anomalies in 11 of our
cases.

Limitations: Although glans width <14 mm is reported as a risk
factor for complications of hypospadias repair, the fact that we
did not measure glans size is the only limitation of our study.

Conclusion

We were able to prove that success of hypospadias repair is
directly related to the use of a magnifying loupe. Use of a mag-
nifying loupe is an effective factor in preventing UC fistula and
meatal stenosis after TIPU in children with hypospadias. The
human eye’s ability to discriminate potentially fine anatomical
structures is limited, possibly leading to complications in hypo-
spadias repair.

This study was performed without funding or grants.
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Oz

Amag: Travmatik diyafragma riptird, kiint veya kesici-delici yaralanmala-
rin iyi bilinen, ancak kolaylikla gézden kacabilen 6nemli bir komplikasyonu-
dur. Bu calismanin amaci, delici-kesici alete bagl gec tani almis diyafrag-
ma yaralanmalari konusunda merkezimizin deneyimlerini aktarmaktir. Gereg
ve Yontem: Ocak 2016- Mayis 2017 tarihleri arasinda kliniginimizde tedavi
edilen, travmatik diyafragma riiptiirii sonrasi diafragmatik herniasyon sap-
tanan yedi hastanin kayitlari retrospektif olarak incelendi. Bulgular: Hastala-
rin 6'si erkek, 1’i kadin ve yas ortalamalari 28.2 (20-45) idi. Geg tani alan has-
talarin travmatik yaralanma sonrasi hastaneye basvuru ortalama siireleri 3.8
(2-6) aydi. Hastalarin tiimiinde diyafragmanin sol tarafinda yaralanma var-
di. Diafragmatik yaralanmalarda ortalama defekt genisligi 6.9 (3-10) cm idi.
Dort hastaya laparatomi, 3 hastaya ise laparoskopi ile fitik kesesi eksizyonu
ve diafragma onarimi uygulandi. Ameliyat esnasinda ve sonrasinda morbidite
ve mortalite gozlenmedi. Tartisma: Delici kesici alete bagh diyafragma yara-
lanmalarinda ameliyat éncesi tani koymak zordur. Ozellikle abdomino-torakal
bélgenin kint ya da penetran yaralanmalarindan sonra diyafragma ripttiru-
niin olabileceginin akla getirilmesi erken tani ve tedavi icin 6nemlidir.

Anahtar Kelimeler
Penetre Travma; Diafragma; Geg Tani

Abstract

Aim: Traumatic diaphragm rupture is a well known, but easily overlooked,
complication of blunt or sharp injuries. The aim of this study was to con-
vey our experience of traumatic diaphragm injuries with delayed diagnosis.
Material and Method: Between January 2016 and May 2017, the records
of a total of seven patients with diaphragmatic herniation after traumatic
diaphragmatic rupture treated in our clinic were retrospectively reviewed.
Results: Six of the patients were male, one patient was female and the mean
age was 28.2 (20-45). The mean follow-up period of patients with delayed
diagnosis after traumatic injury was 3.8 (2-6) months. All of the patients had
an injury on the left side of the diaphragm. The mean defect width in dia-
phragmatic injuries was 6.9 (3-10) cm. Four patients underwent laparotomy
and 3 patients underwent laparoscopy with hernia excision and diaphragm
repair. No morbidity and mortality were observed during or after the op-
eration. Discussion: It is difficult to diagnose penetrating diaphragm injuries
before surgery. It is especially important for early diagnosis and treatment
to remember that diaphragm rupture may occur after blunt or penetrating
injury of the abdominal- thoracic region.
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Penetrating stab wounds in diaphragm and herniation

Introduction

Three out of four cases of traumatic diaphragm ruptures (TDR)
that arise from thoraco-abdominal injuries are related to non-
penetrating injuries, while one out of four is related to pen-
etrating injuries [1]. In the immediate post-trauma period TDR
is very hard to diagnose if there are no specific symptoms or
radiologic findings. Some cases may not be diagnosed until
many years later. Increasing morbidity and mortality due to
rupture is related to late diagnosis of such cases. The cases
that are not initially diagnosed may lead to complications of
gastrointestinal herniation, strangulation, or sepsis [2]. In this
study we provide the experiences of our center with regard to
late-diagnosed penetrated diaphragm injuries.

Material and Method

In this study, the records of seven cases of herniation that arose
from late-diagnosed TDRs were examined retrospectively. This
study differs from other studies because it examines the re-
cords of late-diagnosed cases between 2016 January - 2017
May at the General Surgery Clinic of Health Sciences University
Mehmet Akif inan Training and Research Hospital. The demo-
graphic features of patients such as age and gender, chest x-
ray, tomography results, diagnosis duration, surgery duration,
amount of bleeding in the surgery operation, post-operative
monitoring. and rate of morbidity and mortality were noted.
Informed consents were obtained from the patients who par-
ticipated in this study.

Results

Six male patients and 1 female patient were examined; the
mean age was 28.2 (20-45). These patients had been followed
up conservatively in various centers because no sharp object
wounds were found on the diaphragm. Subsequently, they ap-
plied to the emergency service or general surgery polyclinic of

our hospital with the complaints of respiratory distress, he-
matemesis, stomach ache, and chest pain. All the patients were
monitored for diagnosis by chest x-ray and thoracic abdominal
tomography, which are routinely performed when there is a sus-
picion of TDR. The mean duration between trauma and appli-
cation to our hospital was 3.8 (2-6) months. All of the patients
had injuries on the left side of the diaphragm. Three patients
had thoracic herniation at the stomach and omentum, while
four patients had thoracic herniation only at the omentum (Fig.
1a,b,c,d). The average width of the defect at the diaphragm
wounds was 6.9 cm (Fig. 1e). Four patients received laparotomy
and three patients received laparoscopic hernia sac excision
and diaphragm repair (Fig. 1f). Five patients received primary
diaphragm repair, and dual mesh was used for two patients
after diaphragm repair. The average surgery period was 95 (60-
140) minutes. During the surgery the amount of bleeding av-
eraged 120 (25-400) ml. The average hospitalization duration
was 3.4 (2-5) days. No morbidity or mortality were recorded
during or after the surgery.

Discussion

The serious complications of diaphragm rupture in the late pe-
riod are associated with herniation of the abdominal visceral
organs [3]. TDRs are usually accompanied by injuries. In some
cases the diagnosis is made immediately after the trauma,
while in some it may only be diagnosed after many years [4]. In
a meta-analysis of 980 cases, Shah et al. found that the rate
of the late diagnosis was 14.6%. Early diagnosis can be done
only if there is a suspicion of diaphragm rupture [5]. There-
fore, when there are sharp object injuries at the lower chest
and sides of the upper abdomen, diaphragm wounds should be
suspected [6]. As a result of elective thoracoscopy performed 6
months after the trauma, Uribe RA et al. found that 9 (32%) of
28 patients with left thoraco-abdominal injuries had diaphragm

Figure 1. View of the left diaphragm with laparoscopic approach. (a,b,c,d) Omentum and stomach fundus in the diaphragmatic hernia sac (e) defect area after the hernia

sac excision (f) repair of the diaphragm
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wounds that weren't found during the pre-operative examina-
tions [7]. The diagnosis was not made within the first injury
trauma period for any of our seven patients.

Traumatic diaphragm rupture diagnosis can be made through
complaints of the patient, findings of physical examinations,
serial chest x-rays, baric gastrointestinal system x-ray, thora-
coabdominal x-ray, magnetic resonance, thoracoscopy, or lap-
aroscopy [8]. If a nasogastric tube is bent at the thorax, this
finding helps the diagnosis. Direct radiology can reveal the fol-
lowing: the integrity of the diaphragm is lost, plural haustra
of intestine and gas areas are observed in the thorax, the dia-
phragm is observed above its normal anatomic position, pleural
effusion, atelectasis, bulk observation in the lungs, mediastinal
shift, pneumothorax, and hydro pneumothorax [9].

According to its clinical presentation, the herniation of trau-
matic diaphragm has three phases: acute phase, latent phase,
and obstructive phase. The acute phase starts just after the
injury and continues until the stab wound recovers. In this pe-
riod the injuries of the diaphragm may not be noticed due to
hemodynamic instability related to injuries of the visceral or-
gans and vascular tissues. Latent phase or interval phase is a
period when the thoraco-abdominal injuries are asymptomatic
after the recovery of the injuries. In this period the ruptured
area of the diaphragm is covered by the abdominal organs,
which slowly herniate toward the thorax. Ischemia, obstruction,
and strangulation findings are observed in this chronic obstruc-
tive period. Most of the diagnosis and treatment plans of the
patients whose problems couldn't be diagnosed at the acute
phase are completed in this period [10]. In our study, all of our
patients were diagnosed and treated in the chronic obstructive
period after the patients became symptomatic.

It is inevitable to have herniation of the abdominal organs at
the unnoticed ruptures in the acute period following the trauma.
During the Valsalva maneuver the pressure difference between
abdomen and thorax, which is normally 2-10 mmHg, increases
to 100 mmHg [11]. The herniated organs may vary depending
on the diameter of the defect on the diaphragm and features of
the adjacent organs of the defected area. Mostly the stomach,
small intestine, and colon, and rarely the liver and spleen, are
herniated [12]. After the TDR it is possible to observe stomach
or colon herniation together with strangulation or intra-tho-
racic perforation. This situation leads to increasing morbidity
and mortality in the following period [13]. In our patients we
observed incarceration at the herniated organs of our patients,
but no strangulation.

The optimal treatment for TDR is the repair of defects for the
cases of early diagnosis. In this phase the abdominal surgery
methods must be chosen considering the possibility of the in-
jury of adjacent organs. When such a method is not applied,
then thoraco-abdominal or separate thoracic incision may be
required. In recent years the laparoscopic approaches also have
been widely applied. The primary repair of the diaphragm with
unabsorbed sutures is generally the preferred method. In cases
with big defects that are not suitable for primary closure, us-
ing an appropriate non-absorbable polypropylene graft or dual
graft to close the defect is suggested [14,15].

Conclusion

The most important tool for the diagnosis of traumatic dia-
phragm injury is to suspect rupture of the diaphragm after the
obtuse or penetrating injury of the abdominal thoracic area.
During the abdominal surgery of such patients, both hemi-dia-
phragms must be explored carefully. For patients receiving con-
servative treatment, diagnostic laparoscopy must be performed
before discharge. The diaphragm must be repaired through pri-
mary suture and/or by using graft for the patients found to have
diaphragm rupture.

All procedures performed in this study involving human par-
ticipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or compa-
rable ethical standards.
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The relationship between tinnitus and mean platelet volume

MPV & tinnitus
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Oz

Amag: Bu calismanin amaci tinnitus ile ortalama trombosit hacmi(OTH) ara-
sindaki iliskiyi arastirmaktir. Materyal ve Metod: 40 tinnituslu hasta ile 40
kulak patolojisi veya kardiyovaskiiler hastaligi olmayan saglikli birey kontrol
grubu olarak calismaya dahil edildi. Hastalarin degerlendirilmesi detayli hi-
kaye, tam bas boyun muayenesi, laboratuar kan testleri, OTH, platelet dist-
ribution width (PDW) ve platelet count (PC) icermekteydi. Ardindan sonuglar
karsilastirildi. Bulgular: Gruplar yas ve cinsiyet bakimindan benzerdi (p=0.068,
p=0.649). Ortalama OTH degerleri tinnitus grubu ve kontrol grubunda benzer-
di (p=0.522). Ayrica ortalama PDW ve PC degerleri de gruplarda benzer olarak
bulundu (p=0.311, p=0.402). Tartisma: Tinnituslu hastalarla saglikl bireyle-
rin OTH degerleri arasinda anlamli bir farklilik bulunmadi. OTH degerleri tek

basina tinnitus patogenezinde 6nemli bir rol oynamiyor gibi gériinmektedir.

Anahtar Kelimeler
Tinnitus; Ortalama Trombosit Hacmi(OTH); Platelet Distribution Width (PDW)
and Platelet Count (PC)

Abstract

Aim: The aim of this study is to investigate the relationship between tin-
nitus and mean platelet volume (MPV). Material and Method: 40 subjects
with tinnitus and 40 healthy subjects as control group with no evidence of
ear pathology or cardiovascular diseases were included in the study. The
evaluation of the subjects included a detailed history, otorhinolaryngological
examination, assessment of laboratory blood parameters, MPV, platelet dis-
tribution width (PDW) and platelet count (PC). Then the subjects were com-
pared. Results: The groups were similar in terms of age and gender (p=0.068,
p=0.649). The mean MPV values in tinnitus group and control group were
similar (p=0.522). Also, the mean PDW and PC values in tinnitus group and
control group were similar (p=0.311, p=0.402). Discussion: We found that
there was no significant difference in MPV values of patients with tinnitus
compared to the control group. MPV values alone do not seem to play a ma-
jor role in the pathogenesis of tinnitus.
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Introduction

Tinnitus is the perception of sound in ear or head in the absence
of external stimulus [ 1]. Tinnitus affects approximately 17%
of general population, and 33% of elderly population [ 2].
Tinnitus may be classified into two main groups as subjective
and objective tinnitus. Subjective tinnitus is also named as
nonpulsatile tinnitus whereas objective tinnitus is named as
pulsatile tinnitus. Non-pulsatile or subjective tinnitus is the
most common form of tinnitus [3].

The most common cause of subjective tinnitus is otological
disorders. Otological disorders are acoustic trauma,
presbiacusis, otosclerosis, otitis, Meniere’s disease, and sudden
hearing loss. Drugs, neurological and infectious pathologies are
the other causes of subjective tinnitus [4].

Recently many studies about the neurobiological etiology
of tinnitus have been conducted. In animal models, it had
been shown that tinnitus is generated from the imbalance of
excitatory and inhibitory impulses to the auditory neurons. It
is declared that this imbalance occurs in the whole auditory
system [5].

Mean platelet volume(MPV) is a parameter that reflects the
activation and function of platelets. In previous studies, it had
been shown that MPV was increased in cardiovascular diseases,
diabetes mellitus, hypertension, hypercholesterolemia, obese
and smokers [6]. Also, an increase in MPV was reported in
vascular diseases such as atherosclerosis, venous or arterial
thrombosis, and thromboembolism. On the other hand,
an inverse relationship was shown between MPV and the
activity of inflammatory bowel diseases, rheumatoid arthritis,
and ankylosing spondylitis [7]. In a recent study about the
relationship between MPV and hearing loss, MPV was increased
in patients with sensorineural hearing loss [7].

There is no previous study about the relationship of MPV and
tinnitus. In this study, we aimed to investigate the relationship

between MPV and tinnitus.

Material and Method

Study population

40 subjects who referred to the otorhinolaryngology department
of Mustafa Kemal University in 2014 with tinnitus were included
in the study. The exclusion criteria for the subjects were as
follows: pneumonia, diabetes mellitus, hypertension, liver or
renal dysfunction, obstructive sleep apnea syndrome, coronary
artery disease, chronic obstructive pulmonary disease (COPD),
inflammatory bowel diseases, severe anemia or hematological
diseases, medication (anticoagulants, anti-inflammatory
agents, systemic corticosteroids) and smoking history [7]. The
control group included 40 healthy subjects with no evidence
of ear pathology or cardiovascular diseases. The evaluation of
the subjects included a detailed history, otorhinolaryngologic
examination, assessment of laboratory blood parameters.
Ethics committee approval was obtained from Mustafa Kemal
University and the study was conducted adhering to the
Declaration of Helsinki. Informed consent was obtained from

all of the participants.

Laboratory evaluation

Venous blood samples were collected into tubes containing
calcium ethylen ediamine tetra acetic acid (EDTA). To avoid
platelet swelling, measurement of the blood samples were done
within 30 min after sampling. MPV, platelet distribution width
(PDW) and platelet count (PC) was measured with an automated
blood cell counter (Mindray BC-6800, Autohematolgy Analyzer
China) in our hospital’s central laboratory.

Statistical analysis

Statistical analysis was performed using the SPSS (Statistical
Package for the Social Sciences) 16.0 Evaluation for Windows.
Descriptive statistics were stated as mean + SD (standard
deviation). Average distribution of continues variables were
tested with Kolmogorov-Smirnov test. Chi-square test was
used for comparisons between categorical variables, and
Mann-Whitney U tests were used for continuous variables when
comparing the groups. The statistically significant level was
accepted as a p value <0.005.

Results

Demographic properties

The mean age of the patients with tinnitus and the control
group were 37.52 + 10.24 and 33.80 + 7.52 years respectively.
60% of tinnitus group and 65% of a control group were females.
The groups were similar in terms of age and gender (p=0.068,
p=0.649).

Laboratory evaluation

The mean MPV was 9.43 + 1.10 in tinnitus group and 9.91 +
1.36 in the control group. The mean MPV in tinnitus group and
control group were similar (p=0.522) (Figure 1).

The mean PDW was 16.13 + 0.75 in tinnitus group and 19.80 +
22.74 in the control group. The mean PDW in tinnitus group and
control group were similar (p=0.311) (Figure 2).

The mean PC was 278.525 + 66.735 in tinnitus group and
267.225 + 52.366 in the control group. The mean PC in tinnitus
group and control group were similar (p=0.402) (Figure 3).

Figure 1. The mean MPV values of tinnitus group and control group
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Figure 2. The mean PDW values of tinnitus group and control group

Figure 3. The mean PC values of tinnitus group and control group

Table 1. Demographic and laboratuvary features of the groups

Tinnitus group (n=40) Control group (n=40)

mean+SD mean+SD pvalues
Age, years 37.52+ 10.24 33.80+ 7.52 0.068
Sex (F/M) 24/16 26/14 0.649
MPV, fL 9.43+1.10 991+ 1.36 0.522
PDW, fL 16.13+ 0.75 19.80+ 22.74 0.311
PC, 10°%/pL 27852+ 66.73 267.22+ 52.36 0.402

MPV= mean platelet volume, PDW= platelet distribution width, PC=platelet
count, p<0.05 showing statistically significance

Discussion

Mean platelet volume (MPV) is one of a platelet indices parameter
and can be measured by readily available routine blood count.
It has been used as a marker of platelet activity and function.
Its relationship with the pathogenesis of some diseases have
been investigated and reported as a prognostic factor in some
cardiovascular disorders. In previous studies, increased MPV
have been observed in patients with cardiovascular risk factors,
such as diabetes mellitus [8], hypertension [9], obesity [10] and
smoking [11]. Chu et al. have suggested that increased MPV is
associated with mortality due to acute myocardial infarction

and restenosis following coronary angioplasty [6]. O'Malley
et al. have argued that increased MPV and decreased PC are
characteristic laboratory findings in ischemic stroke [12]. In
another study, increased MPV have also been reported to be
associated with the severity of cerebral damage and mortality
[13,14].

There are limited numbers of studies investigating MPV changes
in disorders of ear, nose, and throat. In a study, decreased MPV
values were detected in patients with nasal polyps [15]. In
another study, investigating the relationship between MPV and
sensorineural hearing loss, significantly increased MPV values
were found in patients with hearing loss. Researchers speculated
that ischemia and atherosclerosis might be important in the
pathogenesis of idiopathic sudden hearing loss [7].

Tinnitus is a common health problem among older adults.
Vascular risk factors are thought to be important in the
pathogenesis of tinnitus. In this study, we aimed to investigate
the relationship between MPV and tinnitus. The current study
showed that there was no significant changes in MPV values of
study group compared to control group.

Some researchers have speculated that there is a link between
MPV with disease activity and treatment efficacy in chronic
inflammatory disorders, such as systemic lupus erythematosus,
rheumatoid arthritis, and Crohn’s disease [16], whereas some
others argue for such a connection [17,18]. In another study
Hilal et al. suggested that a single MPV determination was not
a reliable indicator for diagnosis of pulmonary embolism and
its severity [19].

In conclusion, we found that there was no significant difference
in MPV values of patients with tinnitus compared to healthy
subjects. MPV values alone do not seem to play an important
role in the pathogenesis of tinnitus.

The limitation of the study is the number of cases we studied.
Further, more detailed studies with larger numbers exploring
the relationship between platelet indices and tinnitus will be
beneficial to the literature.

Human studies

‘All procedures performed in studies
participants were in accordance with the ethical standards of
the institutional and/or national research committee and with

involving human

the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.’
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A short survey study in asthma patients

related to misperception of the disease

Disease misperception in asthma patients
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Oz

Amag: Astim hastalarinda iki temel yanlis alginin yayginligini degerlendirmek.
Gereg ve Yontem: 18 yasindan biiyiik, astim tanisi almis ve atim ilaglari kulla-
nan hastalar calismaya alindi. Hastalar yazarin ofisine muayene olmak ama-
ciyla gelen hastalar arasindan sirasi ile calismaya alindi. Hastalara ‘astim
hastaliginin bulasici bir hastalik olup olmadigi ve astim ilaglarinin bagimlilik
yapip yapmadigi konularinda sorular soruldu. Bulgular: Toplam 1003 hasta
calismaya alindi. ‘Astim bulasici bir hastaliktir’ ve ‘Astim bulasici bir hastalik
degildir’ yanitini veren hastalarin oranlari sirasi ile %15.3 ve %58.0 idi. ‘Astim
ilaglari bagimhlik yapar’ ve ‘Astim ilaglari bagimlilik yapmaz’ seklinde cevap
veren hastalarin oranlari ise sirasi ile %17.9 and %27.0 idi. Tartisma: Has-
talarin biytk kismi mevcut bilimsel gerceklere uygun cevap vermislerse de
verilen yanls cevap oranlarinin yiiksek oldugunu degerlendiriyoruz.
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Abstract

Aim: To evaluate the extensity of two basic misperceptions in asthma pa-
tients. Material and Method: The patients over 18 years of age who had
been diagnosed with asthma and using asthma drugs were enrolled in the
study. The patients were consecutively selected who examined in the pri-
vate office of the author. Participants have been asked whether ‘asthma is
a contagious disease’ and whether ‘asthma drugs cause addiction’. Results:
A total of 1,003 patients were included in the study. The ratios of patients
who declared that ‘asthma is a contagious disease’ or ‘asthma is not a con-
tagious disease’ were 15.3% and 58.0%, respectively. The ratio of patients
who declared that ‘asthma drugs cause addiction’ and ‘asthma drugs do not
cause addiction” were 17.9% and 27.0%. Discussion: Although most patients
answers were in accordance with scientific facts, the ratios of misperception
are thought to be high.

Keywords
Asthma; Contagious; Addiction; Misperception; Questionnaire

DOI: 10.4328/JCAM.5120

Received: 31.05.2017 Accepted: 24.06.2017 Printed: 01.12.2017

J Clin Anal Med 2017;8(suppl 4): 374-6

Corresponding Author: Suat Konuk, Chest Diseases, Abant Izzet Baysal Univercity, Medicine Faculty, Diizce, Turkey.

GSM: +905459110181 E-Mail: suatkonukk@windowslive.com

374 | Journal of Clinical and Analytical Medicine



Disease misperception in asthma patients

Introduction
Bronchial asthma is a chronic inflammatory disease character-
ized by airflow limitation that resolves spontaneously or with
treatment. It is a serious global health problem that affects
people of all backgrounds and ages [1,2]. It is one of the most
prevalent chronic diseases worldwide and is the most common
indication for hospitalization among children [1]. The 2010
Global Burden of Disease study estimates the current asthma
burden to be greater than 334 million which is consistent with
previous reports [3-5].

The genetic and environmental factors play a role in the devel-
opment of asthma. However, all aspects of the etiopathogen-
esis were not understood fully until today. For this reason, the
definition of asthma defines the clinical and pathologic features

of the disease [6].

During routine chest diseases practice, patients often ask the
author of this study whether asthma is a contagious disease
and the addictive potential of asthma drugs. For this reason,
the author aimed to investigate the frequency of this percep-
tion of asthma among adult patients.

Material and Method

The study was performed in the private office of the author (SK).
Consecutive patients above 18-years old who were diagnosed
with asthma previously and using asthma medications were in-
cluded in the study. The patients were given a questionnaire
consisting of demographic questions and questions about the
perception of asthma disease (Table 1). The study protocol was
approved by Sakarya University Medical Faculty Ethics Commit-
tee (71522473/050.01.04/192). Signed informed consent was
obtained after the interviewer discussed the study details.
Statistical analyses were performed by using SPSS program.
Pearson correlation test was used to compare the answers
given to the questionnaire according to the gender and age
groups. P values less than 0.05 were considered statistically
significant.

Table 1. The questionnaire form

Demographic Questions

Age

Gender Male/Female
Married

Marital Status Single
Divorced
llliterate
Literate

Education Level Primary School
High School

University

Questions about the perception of disease

Yes, asthma is a contagious disease
What is the cause of asthma No, asthma is not a contagious disease
| do not know

Yes, asthma drugs may cause addiction

Do asthma drugs cause .

. g No, asthma drugs do not cause addiction
addiction?

I do not know

Results

A total of 1003 consecutive patients were included in the study
(521 female and 482 male), respectively. The demographic
characteristics of the patients (age, the marital and educational
status) are presented in Table 2. Most of the patients (74.7%)
were between 25-65 years-old. Most of the patients (74.7%)
were married and graduated from the primary school (61.7%).
Table 3 shows the results of questions about the perception
of the disease. More than half of the patients (58.0%) stated
that ‘asthma is not a contagious disease’. Again, more than half
of the patients (55.1%) stated that they do not know whether
asthma medications cause addiction.

Table 2. Demographic data of the participants

Parameter n Percentile
18-24 130 12.9%
25-44 430 42.9%
Age (years)
45-64 316 31.5%
=65 127 12.7%
Married 751 74.9%
Marital Status Single 121 12.1%
Divorced 131 13.0%
llliterate 84 8.4%
Literate 49 4.9%
Education level Primary School 621 61.9%
High School 176 17.5%
University 73 7.3%

Table 3. Comparison of the knowledge level about the questionnaire

Is asthma infectious or microbial?

Questions Answers n %

Yes, asthma is a contagious disease 153 15.3%

What is the cause

No, asthma is not a contagious disease 582 58.0%
of asthma?

| do not know 268  26.7%

Yes, asthma drugs cause addiction 180 17.9%
Do aSthmE.i d‘rugs No, asthma drugs do not cause addiction 271  27.0%
cause addiction?

| do not know 552 55.1%

Discussion

The main physiological characteristic of asthma is airway con-
striction with airflow limitation [7]. Asthma is a good example
of diseases in which the gene-environmental factor interaction
appears. The emergence of different clinical presentations of
asthma depends on the genetic structure of the person, the en-
vironmental factors causing inflammation [8], the contraction
of smooth muscles, and the effect of varying rates of edema
and airway reconstruction [9]. Asthma is a chronic inflamma-
tory disease that might affect all age groups and cause serious
health problems all over the world [7]. Based on standardized
methods applied in children and adults, although it is thought
that the global prevalence of asthma has changed in commu-
nities living in different countries of the world, it is estimated
that there are 300 million asthmatic patients all over the world.
The prevalence of asthma in our country varies between 5-10%
in childhood and 2-6% in adults. Training programs related to
asthma therapy improves the level of asthma knowledge and
enhance patient compliance with treatment [6].
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It is well recognized that questionnaire based definitions of
asthma may not necessarily correspond to the clinical defini-
tion of asthma, and that there is no universally accepted ‘gold
standard’ definition of asthma for use in epidemiologic studies
[10]. In this study, we aimed to investigate the extensity of per-
ception of asthma as ‘a contagious disease’ and ‘the addictive
potentials of asthma medications’ in a Turkish population. We
found that 15.3% of patients perceived asthma as a contagious
disease. 58% of patients perceived against that thought.

The purpose of asthma therapy is to provide clinical control
and maintain it. Drugs that are used in asthma treatment can
be grouped as controlling drugs and symptom-relieving drugs.
Controlling drugs are taken every day and for a long time, which
are used to control asthma clinically due to its anti-inflammato-
ry properties. This group consists of inhaled and systemic glu-
cocorticosteroids, leukotriene antagonists, long-acting beta-2
agonists used in combination with inhaled glucocorticosteroids,
slow releasing theophylline, chromones, and anti-IgE. Inhaled
glucocorticosteroids are the most efficient controlling medi-
cines used today[7,11]. In this study, we found that 17.9% of pa-
tients perceived asthma medications as addictive drugs. More
than half of the patients (55.1%) stated that they do not know
whether asthma medications may cause addiction. Only 27% of
the patients reported that asthma drugs were not addictive. In
a study performed in Brazil, 70% of participants thought that
asthma drugs might cause addiction [7].

Misinformation and wrong opinions about asthma treatment
might affect treatment compliance and control of asthma
therapy, so these assessments will also determine the missing
parts in the treatment. There are a variety of validated ques-
tionnaires to measure the awareness of the disease, determine
the effectiveness of the program, and assess the relationship
between awareness-control of asthma [6,12]. Otherwise, there
would be more patients who hinder or discontinue their treat-
ment with the misconception of the addictiveness of asthma
medicines. Or, those who think that asthma is a contagious dis-
ease would hide their illness and might give up their treatment
completely. For this reason, awareness caused by our question-
naire becomes more of an issue. The aim of asthma therapy
is to maintain and provide clinical control [7]. It is therefore
important to inform the patients not to give up their treatments
with misperceptions as much as to prescribe the drugs of the
patient.
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Amag: Asiri kilolu ve obez hastalarda total diz protezi (TDP) sonrasi viicut kitle
indeksinin (VKi) fonksiyonel sonuglara etkisini ortaya koymak. Gereg ve Yon-
tem: Ocak 2002 ve Aralik 2010 arasinda primer TDP yapilan hastalar geriye
doniik incelendi. Ortalama takip siiresi 7 yildi. Dizler viicut kitle indeksleri baz
alinarak Diinya Saglk Orgiitii siniflamasina gére gruplara ayrildi ve asiri ki-
lolu, 1. derece obez ve 2. derece obez hastalar degerlendirildi. Gruplarin klinik
sonuglari Oxford Diz Skoru (OKS), Gorsel agri skalasi (VAS) ve Kisa Form-36
fiziksel skoru (SF-36 PCS) ile Kisa Form-36 mental skoru (SF-36 MCS) he-
saplanarak karsilastirildi. Bulgular: En diistik skorlar 2. derece obez hastalar-
da elde edildi. Fakat gruplar arasinda OKS, SF-36 PCS, SF-36 MCS ve VAS
skorlari arasinda istatistiksel olarak anlamli farka rastlanmadi. Gruplarin or-
talama yaslari sirasiyla 67, 64 ve 62 idi (p<0.05). Digerleri ile karsilastirildi-
ginda 2. derece obez grubundaki hastalarin daha erken yasta ameliyat edil-
digi goruldu. Tartisma: Asiri kilolu, 1. derece obez ve 2. derece obez hasta-
larda TDP sonrasi klinik sonuglarin ortalama 7 yillik takipte VKinden etkilen-
medigi goriildii.

Anahtar Kelimeler
Artroplasti; Diz; Viicut Kitle indexi; Klinik Sonuc; Fonksiyonel Skor

Abstract

Aim: To analyze the influence of body mass index (BMI) on functional out-
come in overweight and obese patients after total knee replacement (TKR).
Material and Method: The patients who underwent primary TKR between
January 2002 and December 2010 were retrospectively reviewed. The mean
follow-up period was seven years. The knees were divided into the groups
according to the World Health Organization classification based on BMIs and
overweight, class 1 obese, class 2 obese patients were assessed. The clinical
outcomes of the groups were compared by evaluating the Oxford Knee Score
(OKS), visual analog scale (VAS), and Short Form-36 physical component
summary (SF-36 PCS) and mental component summary (SF-36 MCS) scores.
Results: The lowest scores were obtained in class 2 obese group. However,
the differences of OKS, SF-36 PCS, and SF-36 MCS and VAS between the
groups were not found to be statistically significant. The mean ages of the
groups were 67, 64 and 62 respectively (p<0.05). Class 2 obese group under-
went surgery at a younger age compared to the others. Discussion: Clinical
outcome after TKR was not affected by BMI at a mean seven years follow-up
in overweight, class 1 obese and class 2 obese patients.
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Introduction

Obesity is a significant health condition associated with mul-
tiple comorbidities, including diabetes mellitus, metabolic syn-
drome, hypertension and coroner artery diseases [1]. The prev-
alence of obesity has been increasing in both emerging and
industrialized countries [2]. It was stated that a 33% increase
in obesity prevalence and a 130% increase in severe obesity
prevalence are estimated over the next two decades [3].
Obesity is also defined as a risk factor for the development of
hip and knee osteoarthritis [4-6]. Recently, the prevalence of
overweight and obese individuals has been increasing among
orthopedic patients who underwent total knee replacement
(TKR) [7]. Furthermore, need for having TKR has been increasing
due to increased body mass index (BMI) [8]. Thus, it is not sur-
prising that obese patients are undergoing surgery at a younger
age compared with their non-obese counterparts [9,10].

The current literature has divided in opinion of the influence of
BMI on clinical outcomes after TKR. Several studies reported
that obesity adversely affected the functional scores [11-14].
Others claimed that the effect of BMI on clinical outcomes was
not significant after TKR [15-17]. Most of them compared the
obese (BMI>30) and non-obese (BMI<30) individuals [13,16,17],
or intercalarily morbidly obese (BMI>40) patients [11,12,17].
However, only a few studies have reported subgroup analysis by
classifying the overweight and obese patients as recommended
by World Health Organization (WHO) [10,18].

The aim of this study was to determine the influence of body
mass index on functional outcome among overweight and
obese patients after TKR. It was hypothesized that higher BMI
is associated with poorer functional scores.

Material and Method

The study was approved by the local Ethics Committee. The
patients who underwent primary TKA in a single clinic between
January 2002 and December 2010 were reviewed retrospec-
tively. The inclusion criteria for the study were patients with
primary osteoarthritis who underwent primary TKA at least five
years before their most recent follow-up visit and overweight or
obese patients according to their BMIs. Patients who were over
80 years old on their last visit, had prior knee surgery or had
<5-year follow-up period were excluded.

The clinicodemographic data including sex, age, operation
side and follow-up periods were collated for each patient. The
BMIs were calculated for each patient as body weight(kg)/
height2(m2) at their most recent follow-up visit, then Function
scores and life-quality assessment were obtained. Function as-
sessment was performed using the Oxford Knee Score (OKS).
To determine the relief of pain and quality of life, the visual an-
alog scale (VAS) and Short Form 36 (SF-36) health survey ques-
tionnaire—both physical component summary (PCS) and men-
tal component summary (MCS)—were used. In bilateral cases,
each knee was included into the belonged group according to
the BMI. OKS and VAS which reflect the related knee were mea-
sured separately for each knee. However, SF-36 scores which
reflect the general condition of the patient were the same for
both of the knees.

The knees were divided into the groups according to the WHO
classification based on BMIs as overweight (25 to 29.99), class

1 obese (30 to 34.99), class 2 obese (35 to 39.99) and class 3
obese (>40) [19]. The function scores of each group were com-
pared using the OKS, VAS, SF-36 PCS, and SF-36 MCS.

Surgical technique

All operations were performed using a conventional approach
with applying a tourniquet by three different senior orthopedic
surgeons. A standard surgical approach with a medial parapa-
tellar incision and arthrotomy was used. Femoral cuts were
performed by intramedullary guides, and extramedullary guides
were used for tibial cuts in all cases. Cemented cruciate liga-
ment retaining modern implant designs were used without pa-
tellar resurfacing. All patients received antibiotics prophylaxis
for 24 hours and, low molecular weight heparin and full-length
anti-embolic stockings were applied for deep venous throm-
boembolism prophylaxis after surgery. The patients were mo-
bilized the next day after surgery, and all patients underwent
standardized rehabilitation programs.

Statistical Analysis

Statistical analysis was performed using IBM SPSS Statistics
for Windows, version 24.0. Armonk, NY: IBM corp., USA. Differ-
ent categorical data were compared using the chi-square test
and Fisher-Freeman-Halton test. The results of normal distri-
butions were compared using one-way ANOVA test, and non-
normal distributions were compared using the Kruskal-Wallis
test. Statistical significance was set as p < 0.05.

Results

Sufficient data of 237 patients were obtained (preoperative
clinicodemographic data, phone number, etc.) from the hospital
archives who had proper follow up. Fifty-three of them were
over 80 years old at the last follow-up, and 17 of them died.
Eighteen patients underwent surgery for seconder osteoar-
thritis etiology, and 16 of the patients had prior knee surgery.
These patients were excluded according to the inclusion and
exclusion criteria. Thirty-five patients stated that they had no
complaint and did not want to continue follow-ups. The other
45 patients rejected to participate in the study. Remaining 53
patients were included in the survey.

Because there were only two morbidly obese (class 3 obese)
patients and the number was not sufficient for statistical com-
parison, these patients were excluded. A Total of 70 knees of 51
patients were evaluated, and the comparison was performed
between overweight (n=22 knees), class 1 obese (n=25 knees)
and class 2 obese (n=23 knees) patients. The distribution of the
groups based on BMIs are shown in Table 1.

There were no complications, such as wound problem, deep
infection, deep venous thrombosis, periprosthetic fracture, or
component loosening.

The mean age of the patients at surgery date was 64.8 (range;
56-73), and mean follow-up period was 84.9 months (range;
60-144). The mean ages of the groups were 67, 64 and 62
respectively. The difference in the ages between the groups
was statistically significant. It was demonstrated that obese
patients underwent surgery at a younger age compared to
overweight patients as estimated. On the other hand, the differ-
ences were not significant between the groups according to the
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Table 1. Distribution of the number of the groups based on BMIs

follow-up periods, gender distribution, or operation sides. The
clinicodemographic data of each group was shown in Table 2.
The mean OKS of the groups were 35.8, 37.1 and 33.5 respec-
tively (p>0.05). The mean VAS of each group was 2.9, 2.8 and
3.8 respectively (p>0.05). The mean SF-36 PCS of the over-
weight group was 38.5, and class 1 obese group was 39.9. Class
2 obese group had the lowest SF-36 PCS (35.9). However, the
differences were not statistically significant. The SF-36 MCSs
of the groups were 46.2, 45.4 and 44.4 respectively (p>0.05).
The differences of OKS, VAS, SF-36 PCS and SF-36 MCS be-
tween the groups were not found to be statistically significant.
The function scores of each group were shown in Table 3.

Discussion

The overall results of the current study support that clinical out-
come after TKR is not related to the BMI in overweight and
obese individuals at mid-term.

Table 2. Clinicodemographic data of groups

Class 1 Class 2

Overweight Obese Obese P value
Mean age 67+4.1 64.7+3.3 62.8+3.7 °0.02
Mean BMI 27.3+1.3 32.2+1.4 37.9+1 °<0.001
Mean Follow- up 90+13 809:136  845:198 068
period (month)
n n n
Female 19 21 23
Gender 0.14
Male 3 4 0
i Right 11 13 13
Qperatmn 90.90
side Left 1 12 10

20ne way ANOVA Test, °Kruskal Wallis Test, Fisher Freeman-Halton Test,
dPearson Chi-Square Test

Table 3. Function scores of the groups

Overweight ~ Class 1 Class 2 P value
Obese Obese
OKS (MeanzSd) 35.8+7.7 37.1+8.2 33.5:7.4  °0.93
VAS (Mean#Sd) 2.9+2.3 2.8+1.8 3.8+2.1 °0.14
SF-36 PCS (Mean+Sd) 38.5+10 39.9+9.7 35.9+9.1 °0.33
SF-36 MCS (Mean+Sd) 46.2+10.1 45.4+£11.5  44.4:11 20.85

20ne-way ANOVA Test, *Kruskal Wallis Test

There is a debate in the literature regarding the influence of
BMI on clinical outcomes after TKR. Several short-term studies
showed no difference in clinical outcomes between obese and
non-obese individuals [20,21]. Other studies with a mid-term
or longer follow-up were also unable to demonstrate inferior
results in obese patients [15,16,22].

However, Foran et al. reported that obese patients with BMI
>30 showed inferior Knee Society Score and higher revision
rates at 15 years after TKR [13]. Similarly, Jackson et al. found
significantly lower post-operative total clinical scores in obese
patients after cementless TKR at mean 9.2 years [14]. On the
other hand, a greater decrease in clinical scores was reported
in the morbidly obese group, and these patients were advised
to lose weight before the surgery [11].

To our knowledge only one study compared the clinical out-
comes after TKR by classifying the patients as overweight,
class 1 obese, class 2 obese and class 3 obese like our study
method as recommended by WHO. O’'Neill et al. reviewed 2180
TKR, and in contrast to our results, they demonstrated signifi-
cantly inferior scores in class 2 obese patients compared to
both overweight and class 1 obese patients [18]. Although a
small number of the patients limits the power of our study, the
results of our study are more reliable when considering our mid-
term (84 months=7 years) follow-up period compared to their
only mean 19 months follow-up.

Collins et al. also evaluated 445 TKR with considering the over-
weight patients in non-obese group and dividing the obese group
as mildly obese (BMI 30 to 35) and highly obese (BMI>35), then
they reported significantly poorer results in highly obese group
compared to non-obese and mildly obese group [23]. They used
only KSS for clinical evaluation, whereas multiple scores includ-
ing OKS, VAS, and SF-36 were used for evaluation of clinical
outcomes in our study.

The patients who had had a higher BMI needed TKR at a young-
er age in our study. Similarly, Guanther et al. reported that the
overweight, class 1 obese and class 2 obese patients underwent
total joint replacement surgery at the mean age of 68, 65 and
64 respectively [10]. Thus, can also provide the evidence that
obesity is a risk factor for the development of knee osteoar-
thritis [4-6].

The major limitation of the current study is its retrospective
design. The second limitation can be stated as our mid-term
follow-up period. This is particularly important about the devel-
opment of aseptic loosening, implant failures and subsequent
need for revision surgery. Although similar revision rates and
good clinical outcomes were reported in both obese and non-
obese patients in 10 years follow-up, there is doubt in longer
period results [22].

This study only included the obese patients with BMIs between
30 and 40. Our results would be more reliable and powerful
whether we could perform the statistical comparison of class
3 obese patients with BMIs over 40. Nevertheless, we revealed
that TKR can be carried out in obese whose BMIs between 30
and 40 with results similar to those performed in overweight
individuals.

In summary, it was demonstrated that clinical outcome after
TKR is not related to patient’s BMI at mean seven years follow-
up. We recommend starting diet programs with the surgery, in-
stead of denying the obese patients for TKR.
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Clinical significance of non-diphtheria
corynebacterium in geriatric patients

Corynebacterium

Arzu irvem
Umraniye Training and Research Hospital, Istanbul, Turkey

Oz

Amag: Difteri olmayan Korinebakteriumlar; Difteroidler ve Korineformlar, ge-
nellikle kolonize yada kontamine olarak degerlendirilirler. Hastanemizin mik-
robiyoloji laboratuvarinda izole edilen korineform bakterileri hastanin klinik
durumu ile birlikte degerlendirerek bu bakterilerin klinik nemini vurgulamay!
amagliyoruz. Gereg ve Yontem: Hastanemizin Tibbi Mikrobiyoloji Laboratu-
varina gonderilen cesitli klinik 6rnekler Gram boyali prepatlar ve kiilttir ekimi
ile degerlendirildi. Gram boya mikroskopik incelemesinde polimorfontikleer
nétrofiller ve Gram pozitif basiller goriilmesi ile kiltir plaginda saf ve do-
minant treme etken olarak degerlendirildi. Kan kiiltirtinde 2 kez yada daha
fazla ayni etken tremesi enfeksiy6z ajanlar olarak kabul edilirken, bu kriter-
lerin karsilanmadig érnekler kontaminasyon veya kolonizasyon olarak rapor
edildi. Hastalarin yas ortalamasi 68.46 (47 ile 89 arasinda) idi. C. jeikeium, 3
hastadan alinan kan kilturlerinden izole edildi. C. striatum, iki hastanin yara
kiltirlerinden, iki hastanin bronsiyal aspiratlarinda ve bir hastanin kan kiil-
tirlerinden izole edildi. C. urealiticum iki hastanin idrar kilttirtinde (105Cfu/
ml) izole edildi. C. amycolatum bir hastanin yarasinda, C. minutissimum iki
hastanin yarasi, bir hastanin kulagi ve bir hastanin kateterinden izole edildi.
Bulgular: Hizl taksonomik degisiklikler nedeniyle Korinebakterium tiirlerinin
belirlenmesi zor olabilir. Bu mikroorganizmalarin duyarlilik testleri heniiz
standart degildir. Ancak giderek artan klinik 6nemi nedeniyle bu bakteriler
hakkindaki veriler toplanmaktadir. Difteri olmayan Korinebakteriumlar 6zel-
likle geriatric hastalarda ciddi enfeksiyonlara neden olan 6nemli patojenler
olarak ortaya ¢ikmistir.

Anahtar Kelimeler
Korineform Bakteriler; Geriatrik Hastalar

Abstract

Aim: Non-diphtheria corynebacteria are referred as diphtheroid and coryne-
form, and can be considered as ‘colonizers’ and contaminants. We aim to
evaluate the coryneform bacteria isolated in our hospital’s microbiology lab-
oratory together with the patient’s clinical status. Material and Method: Vari-
ous clinical samples sent to our hospital’s Medical Microbiology Laboratory
were Gram stained and cultured in agars. The strains with polymorphonucle-
ar neutrophils and gram-positive bacilli on Gram stain, dominant or absolute
growth in culture and growth in the repeated blood cultures were regarded
as infectious agents while bacterial growths are not completing those cri-
teria were reported as contamination or colonization. The mean age of the
patients was 68.46 (between 47 and 89). C. jeikeium was isolated from blood
cultures from 3 patients. C. striatum was isolated from wound cultures of 2
patients, in the bronchial aspirates of 2 patients and in the blood cultures
of 1 patient. C. urealyticum was isolated from pre-diagnosed cystitis from
2 patients (105Cfu/ml). C. amycolatum was isolated from wound cultures
of 1 patient, and C. minutissimum was isolated from 2 patient’s wounds,
one patient’s ear and one patient’s catheter and wound. Result: Identifica-
tion of Corynebacterium species can be difficult because of rapid taxonomic
changes. Susceptibility testing of these micro-organisms is not yet standard-
ized. However because of their growing clinical importance, data on these
bacteria are accumulating. Non-Diphtheria corynebacteria have emerged as
important pathogens causing many serious infections.
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Introduction

Corynebacterium species, or “diphtheroids”, are aerobic, non-
spore forming, pleomorphic, Gram-positive bacilli. Non-diphthe-
ria corynebacteria are referred to as diphteroids and coryne-
forms and can be considered as ‘colonizers’ and contaminants
[1,2]. Nevertheless, the ability of these bacteria to cause life-
threatening disease is well established, and over the last de-
cade, there have been increasing reports of their pathogenic
potential in numerous clinical scenarios. Including bacteremia
and endocarditis [1]. Several species such as C. xerosis, C. amy-
colatum, C. striatum, C. minutissimum, C. pseudodiphtheriticum,
C. matruchotii, C. aquaticum, C. genitalium, and C. pseudogeni-
talium have been related to human infections. Coryneform bac-
teria exist commensally in the soil, water, human, and animal
mucosa and on the skin. Coryneform bacteria other than Cory-
nebacterium diphtheria are often isolated from clinical samples
and regarded as contamination. However, after they began to
be identified, it has been realized that they are an agent of im-
portant infection of geriatric patients and hospital infections.
This study aims to emphasize the clinical significance of co-
ryneform bacteria and to draw attention to the problems aris-
ing in microbiological diagnosis because coryneform bacteria
mostly are not considered as contamination and ruled out. It is
quite difficult to determine whether this bacterium is an agent
or contaminant; We aim to evaluate the coryneform bacteria
isolated in our hospital’s microbiology laboratory together with
the patient’s clinical status.

Material and Method

Various clinical samples sent to our hospital’s Medical Microbi-
ology Laboratory were Gram stained, and cultured in agars. The
strains with polymorphonuclear neutrophils and Gram-positive
bacilli on Gram stain, dominant or absolute growth in culture
and growth in the repeated blood cultures were regarded as
infectious agents while bacterial growths are not completing
those criteria were reported as contamination or colonization.
Isolates of Corynebacterium obtained from catheters (<15 CFU
by the rollingplate method), urine culture (>105 CFU/mL) and
predominant culture from wound exudates and bronchial aspi-
rates were considered potentially significant. Identification of
the agents at stain level was performed with Vitek MS (bioMer-
ieux, France) system.

Results

The mean age of the patients was 68.46 (between 47 and 89).
C. jeikeium was isolated from blood cultures from 3 patients.
C. striatum was isolated from wound cultures of 2 patients, in
the bronchial aspirates of 2 patients and in the blood cultures
of 1 patient. C. urealyticum was isolated from pre-diagnosed
cystitis from 2 patients. C. amycolatum was isolated wound
cultures of 1 patient, and C. minutissimum was isolated from 2
patient’s wounds, 1 patient’s ear and 1 patient’s catheter and
wound (Table 1).

Discussion

After much discussion and confusion about their clinical signifi-
cance, coryneforms have emerged as important pathogens [3].
It is quite difficult to determine whether this bacterium is an

agent or contaminant; It must be taken into consideration that
coryneform bacteria, which are generally regarded as contami-
nation and as diphtheroids in gram staining, can be an oppor-
tunistic pathogen in patients with risk factors such as a com-
promised immune system and staying in the intensive care unit
in addition to a long-term antibiotic treatment history. That
the same coryneform bacterium grew in more than one clinical
sample and that dense granular leukocyte or intensive shaped
leukocyte and coryneform bacteria were seen in Gram staining
is an indication that this situation can be clinically significant.

C. striatum survives as a saprophyte on the skin and mucous
membranes of asymptomatic individuals. Corynebacterium
striatum is an agent of endocarditis and pneumonia and in-
fects surgical wounds. Many hospital-acquired epidemics and
osteomyelitis are caused by C. striatum [4]. In addition, menin-
gitis [5], shunt infection [6], endocarditis [7] and peritonitis [8],
keratitis [9] cases have been reported [10,11,12]. In a study by
Renom et al., C. striatum was isolated from the sputum samples
of 21 patients with a chronic obstructive respiratory disease,
and it was reported hat this isolate can colonize the respiratory
tracts of chronic obstructive respiratory disease patients and
causes hospital-acquired infections by spreading from person
to person [12]. Similarly, Tarr et al. detected C. striatum growth
in the bronchoalveolar lavage (BAL) and sputum cultures of a
58-year-old male patient diagnosed with bilateral pneumonia
three months after undergoing a heart transplantation; they
showed that the pneumonia was reduced after four weeks of
vancomycin treatment. While C. striatum growth is mostly re-
garded as contamination, one study indicated that it can be
considered a pathogen in immunocompromised patients with a
prolonged hospitalization history undergoing long-term antibi-
otic treatment [13]. In general, cell renewal decelerates in ge-
riatric patients, and they tend to be open to various infections.
Reunes et al. found the Corynebacterium spp. isolation rate
to be 0.6% (1/155) in a study conducted on geriatric patients
with bloodstream infections [14]. The agent must be identified
at type level in case bacterial growth occurs in blood cultures
taken in at least two different periods. That these bacteria were
isolated from the respiratory tract and blood samples simul-
taneously and that the same agent was detected in repeated
blood samples for analyzing the bacteremia accompanying the
pneumonia observed in one patient made us think that C. stria-
tum is highly likely to be the agent. Proven infections have been
found most commonly in the setting of immunocompromised
patients with respiratory infections, recurrent or continuous
instrumentation, chronic ulcers or surgery [11,15]. The noso-
comial person-to-person spread has been documented twice
[16]. Septic arthritis has been reported in the setting of joint
replacement surgery and after accidental scalpel laceration
[17]. In the case reported here, several factors enhanced the
patient’s risk of infection with C. striatum, including an immune
system compromised by age and failing health, prolonged insti-
tutionalization, the presence of chronic ulcers, the occurrence
of pneumonia, a reported blunt trauma to the knee when he fell,
and osteoarthritis in the involved knee [2,11,15,18]. In this case,
the infecting organism is most likely to have gained access to
the patient’s circulation either through the respiratory tract,
perhaps during his pneumonia, or through his persistent and
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Table 1. Clinical distribution of patients

The
number of
Case Gender Age Patient’s diagnosis Clinic Culture material Bacterial growth sets where
growing
occurred
1 F 64 Lower respiratory tract  Intensive Care Unit Tracheal aspirate  C. striatum
infection 100.000 (Leukocytes and gram-positive bacilli)
cfu/ml
2 M 78 Lower respiratory tract  Intensive Care Unit Tracheal aspirate  C. striatum
infection 100.000 (Leukocytes and gram-positive bacilli)
cfu/ml
3 F 74 Lower respiratory tract  Intensive Care Unit sputum C. striatum
infection (Leukocytes and gram-positive bacilli)
4 M 82 DM + soft tissue Infectious Diseases Wound C. striatum (agent)
infection (Abundant leukocytes, gram-positive bacilli)
5 M 62 Acute lymphadenitis General Surgery Wound C. striatum (agent)
(Abundant leukocytes, gram-positive bacilli)
6 F 88 Bowel bypass Surgery site Blood C. striatum (agent) 2
anastomosis infection
7 M 47 Lung malignancy Pulmonology Blood C. jeikeium(agent?) 1
8 F 67 DM+ diabetic foot Internal Diseases Blood C. jeikeium (agent?) 1
9 F 89 Pneumonia Pulmonology Blood C. jeikeium (agent?) 1
10 F 66 Cystitis Urology Urine C. urealyticum (agent)
10° cfu/ml growth
11 M 49  Soft tissue infection Urology Wound C. amycolatum (agent)
(Abundant leukocytes, gram-positive bacilli)
12 M 68 DM + osteomyelitis Infectious Diseases Wound Culture C. minutissimum (agent)
13 F 55 Otitis media Ear Nose and Throat  Ear C. minutissimum (agent)
(ENT) (Rare leukocytes, epithelial cells, gram-positive bacilli)
14 F 63 DM + diabetic foot Infectious Diseases Wound C. minutissimum (agent)
(Abundant leukocytes, gram-positive bacilli)
15 F 75 Coronary failure, soft Internal Diseases Catheter + C. minutissimum (agent)
tissue infection Wound (Leukocytes and gram-positive bacilli)

open venostasis ulcers. This case highlights both the growing
importance of C. striatum as a nosocomial pathogen, and the
difficulty microbiology laboratories may encounter when trying
to identify this species. It is likely that the number and range
of clinically important infections with this organism have been
underestimated. The first recognized spontaneous infection of
a natural joint with C. striatum is reported here, in our study,
was isolated from three patients with pulmonary infections,
tracheal aspirates were identified as causative pathogen. One
patient was isolated from the Diabetic foot wounds. It was iso-
lated from a patient with acute lymphadenitis. Also, a patient
has also caused a surgical site infection (Table 1).

C. jeikeium colonizes especially the skin floras of the inguinal,
axillar and rectal areas of hospitalized patients. It is evalu-
ated as contamination, but it also plays a role as a slightly
pathogenic agent. Various infections caused by C. jeikeium are
septicemia, meningitis, peritonitis, foreign body infections, os-
teomyelitis, pneumonitis, and endocarditis. C. jeikeium causes
hematologic and catheter infections. Infections are mostly ob-
served in patients with nosocomial infections, those with malig-
nity and neutropenia and in patients who are hospitalized for a
prolonged duration [19,20,21,22]. Since it has become possible
to identify these isolates, there has been an increase in the oc-
currence rates of these bacteria [2].

In our study, two geriatric and immunosuppressed patients who
had a pulmonary infection had growth on their blood culture.
It has also been isolated from diabetic foot wounds (Table 1).
C. amycolatum causes endocarditis, pneumonia, and skin, soft

tissue, and catheter infections. It also causes urinary tract in-
fection and the development of kidney stones because of the
strong activity of its urease enzyme. In our study, one patient
was isolated from the wound tissue of a patient with soft tissue
infection (Table 1).

C. urealyticum is a urinary system pathogen and causes the
occurrence of kidney stones by producing strong urease. In our
study, urinary tract infection was seen as affecting (Table 1).

C. minutissimum causes erythrasma infection in healthy people
by colonizing the skin. Although this infection is most frequently
formed by C. minutissimum, it can also be caused by other Co-
rynebacterium species. C.minutissimum can also be an agent
of endocarditis, catheter infection, and peritonitis in peritoneal
dialysis patients. Invasive C. minutissimum infection usually oc-
curs in immunocompromised patients and/or patients with skin
disruption due to surgery or indwelling devices, such as a cen-
tral venous catheter or a peritoneal dialysis catheter [23,24].
Although the source of infection was unknown, skin disruption
by surgery and a drainage catheter might have contributed to
the development of invasive C. minutissimum infection in this
patient. In conclusion, given an increasing number of cases with
non-diphtheria Corynebacterium as an agent of serious op-
portunistic infection in immunocompromised patients and the
more common use of indwelling devices causing a breach in the
skin barrier [24,25]. Clinicians would be wise to keep this organ-
ism in mind as a rare cause of post-surgical abdominal infec-
tion. In our study, it was isolated as an osteomyelitis-affecting
effect in a diabetic patient. It was also isolated from a diabetic
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foot wound. It was isolated in a wound and catheter culture of a
patient with coronary artery insufficiency. Otitis media was also
seen as effective (Table 1).

Identification of Corynebacterium species can be difficult be-
cause of rapid taxonomic changes. Susceptibility testing of
these micro-organisms is not yet standardized. However be-
cause of their growing clinical importance, data on these bacte-
ria are accumulating. After decades of confusion on their clini-
cal significance, non-diphtheria corynebacteria have emerged
as important pathogens causing many serious infections.
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Oz

Amag: Bu calismanin amaci, Kocaeli ili merkez ve ilcelerinde yer alan kamu
hastanelerinin yogun bakim servislerinin performanslari agisindan degerlen-
dirilmesi ve karsilastiriimasidir. Gereg ve Yontem: Bu amaci gerceklestirmek
icin toplam 9 hastanenin 2016 yilina ait yogun bakim verileri gri iliskisel ana-
liz yontemiyle degerlendirilmistir. Bulgular: Yapilan analiz sonucunda; yogun
bakim mortalite oraninin en dusiik oldugu; ventilatér basina bagh kalan hasta
sayisinin, ventilatér basina bagli kalinan giin sayisinin, yogun bakim yatagi
basina yatilan giin sayisinin, yogun bakim yatagi basina taburcu edilen hasta
sayisinin, hemsire basina yogun bakimdan taburcu edilen hasta sayisinin ve
yatak doluluk oraninin en yiiksek oldugu birinci siradaki hastane 0,77 gri ilis-
kisel derece ile A Hastanesi olmustur. Tartisma: Bu arastirmada kullanilan gri
analiz yonteminin farkli hastanelerin yogun bakim tnitelerinin performansla-

rini karsilastirmak icin kullanilabilecegi gosterilmistir.

Anahtar Kelimeler

Yogun Bakim; Performans; Gri iliskisel Analiz; Hastane

Abstract

Aim: The purpose of this study is to evaluate and compare the performances
of intensive care units in public hospitals located in Kocaeli province (its cen-
tral district and other districts). Material and Method: To this end, the inten-
sive care data of nine hospitals from the year 2016 were evaluated through
grey relational analysis method. Results: At end of the analysis, Hospital A
was found to have the intensive care with the highest grey relational degree
(0.77): the lowest intensive care mortality rate, the biggest number of; pa-
tient dependent on each ventilator, days with a patient dependent on each
ventilator, days with a patient hospitalized per intensive care bed, patients
discharged per intensive care bed, patients discharged from intensive care
per nurse, and the highest occupancy rate. Discussion: It was revealed that
grey analysis method applied in the present study can be used for comparing

the intensive care units of different hospitals as well.
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Introduction

An intensive care unit (ICU) is a department of a hospital that
uses the most advanced technology for critical patients and
high-risk patients and provides aggressive treatments by use
of invasive and noninvasive interventions [1]. Recently, a fast,
considerable increase has taken place in the number of inten-
sive care beds in Turkey. According to the most recent statistics
published by the Ministry of Health, total number of intensive
care beds which was 20,977 in 2011 (The Ministry of Health +
university + private hospitals) rose to 31,525 in 2015 [2]. Given
the current increase and costs, efficient and effective service
offered in intensive care units has become a priority issue for
health managers, especially in the context of use of resources.
Also, performance measurement and financial incentives are
highly interrelated in the field of health care services [3-4].
Performance measurement is an instrument used for moni-
toring and controlling organizational activities for establish-
ments and units to accomplish the predetermined objectives
[5]. Performance is measured by evaluating the effectiveness
and efficiency of the activities conducted [6]. The present study
specifically focuses on performance measurement in intensive
care units. The literature review shows that the performance of
intensive care units are measured through diagnostic scoring
systems such as “Acute Physiology and Chronic Health Evalua-
tion (APACHE)” [7-8]; “Simplified Acute Physiology Score (SAPS)”
[9-10-11], or “Mortality Prediction Model (MPM)” [12-13] as
well as “Analytical Hierarchy Process (AHP)” [14] and “Data En-
velopment Analysis (DEA)” [15-16]. Diagnostic scoring systems
involve logistic regression equations that make mortality esti-
mates for case mixes in specific intensive care units. In these
studies, the ratio of estimated mortality to observed mortality
(standardized mortality ratio - SMR) was used for comparing
the performances of different intensive care units [32]. AHP em-
ploys a multidimensional quantitative performance measure-
ment model [14]. Apart from these methods, data envelopment
analysis, TOPSIS, and grey relational analysis are among the
multi-criteria decision-making methods that can be used.

Grey relational analysis technique was deemed suitable for the
present study because the number of the variables used was
small, and evaluation criteria were based on maximum or mini-
mum rather than input and output approach. Also, grey relation-
al analysis technique is frequently adopted when the sample is
small, and there is not enough information about the sample.
With the use of this method, the study aimed to evaluate and
compare the performances of intensive care units of nine public
hospitals providing service in Kocaeli province.

Grey Relational Analysis

Grey relational analysis (GRA) is a relatively new analysis meth-
od that was developed by Professor Deng Julong Huazhong in
the People’s Republic of China based on the grey system theory.
The main point of GRA is to find a grey relational order that
can be used for defining the relationships between the relevant
factors depending on data series. When sample size is not large
enough, GRA can be used instead of linear relationship and typi-
cal distribution [17].

Systems with imperfect information are defined as grey sys-
tems. The application purpose of the grey system is to lay a

bridge between social sciences and natural sciences. Thus, it is
possible to say that it is a point of intersection for different dis-
ciplines. The grey system theory is applied in a variety of fields
such as agriculture, ecology, economy, management, history,
geography, and law [18]. The number of studies employing grey
analysis in the field of heath care services is rapidly increasing
as well [17-19-20-21-22].

The grey system theory focuses on problems that have a small
sample and involve insufficient information. According to Pro-
fessor Julong Deng, its founder, the system has six basic prin-
ciples: information differences, non-uniqueness, minimal infor-
mation, recognition base, new information priority, and absolute
greyness [23]. GRA, which is part of the grey system theory, is a
multi-criteria decision-making technique that allows measuring
the relationship and ordering depending on the degree of simi-
larity or difference of the trends between the components [24].
The steps to be followed for ordering the alternatives through
GRA are presented below [25].

Step 1. Creating the reference series

Xo = (xo(l)v %0(2), x%(3) -, %0(j) --wxo(n))

j referring to units and x; referring to comparison series

(xl-(l), x;(2) oo, x;(j) ...,xl-(n)), i=1,23...m

x; comparison series can be expressed by use of matrix form as follows;
xlgl)

xl(n)]
Xi=| ;
xn (1)

T (1)

Step 2. Normalizing the dataset

A dataset can be evaluated in three different ways: 1) the ap-
proach in which the maximum score is better; 2) the approach
in which the minimum score is better; and 3) the approach in
which the ideal value is better. There are different formulations
of normalization for each type.

max x, (j): The maximum value in the unit subject to ordering
max 7 (j):: The minimum value in the unit subject to ordering
x 0b (j): The ideal value to be determined for the unit subject
to ordering

The conversion formula in which higher scores are accepted
better

x () —minx 9 ()
max x; D (j) — min x; D (j)

x'() = @D

The conversion formula in which lower scores are accepted bet-
ter

max 5,90 = x 2D
max x;/ (j) — minx; P (j)

x'() =

)
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The conversion formula in which the ideal score is accepted
better

xi(o)(i) —x0b (j)

x'0) = max x;/(j) —x0b ()

3)

Also, the reference series values are normalized through the
formula mentioned above. Following the normalization process,
the data matrix turns out to be as follows:

x'1(D)

x'l(n)}
X’i = H :
x'n (1)

x,m:(n)

Step 3. Creating the absolute value table
In this step, the absolute value A, (j) of the difference between
X', and X', is calculated.

Aoi (§) = [x°0() - x7i()|
A01'(1) A01.(71)

Naom@ - Agm(w)

Step 4. Calculating the grey relational coefficient
The following formula is applied for calculating the grey rela-
tional analysis coefficient:

Amin + 6Amax

0i(j)=—~—F—"
Y (]) Aoi(]) + 5Amax"

A max= max;max; Aoi(j), A min= min;min; Aoi(j) and § € [0,1]

Step 5. Calculating the grey relational degree

n

r0) =3 ) Yo% )

Jj=1

r(x,x) indicates the grey relational degree between and . The
alternative having the highest grey relational degree with the
reference series will be the series having the most similarity
to the reference series, and so it will be the best

* the number of days with a patient hospitalized per intensive
care bed,

¢ the number of patients discharged per intensive care bed,

e the number of patients discharged from intensive care per
nurse,

¢ total number of patients who died in intensive care unit

¢ intensive care occupancy rate,

* intensive care mortality rate.

Among these criteria, intensive care mortality rate was wished

to be low, whereas others were wished to be high or big. The

data of the study were analyzed via MS. Office Excel.

Results

Table 1 presents the hospitals whose intensive care units were
put in order of performance regarding the criteria determined
through the grey system approach and the reference values.
Normalization was made to prevent vast differences between
the scores of the hospitals evaluated concerning the compari-
son criteria. While intensive care mortality rate was normalized
through the second formula in Table 2, other criteria were nor-
malized by the first formula.

Table 3 presents the values obtained through calculation of the
absolute differences between the normalized reference series
value and the normalized alternative values. The formula in the
third step was used in calculations.

The values in Table 4 were obtained through the formula in the
fourth step.

Amax=1and Amin=0

y coefficient was taken as 0.5 in accordance with the literature.
Table 5 presents the grey relational degree scores obtained
through grey relational coefficients and ordering (from large
to small) based on these scores. According to the ordering ob-
tained, Hospital A was found to have the intensive care with
the highest grey relational degree (0.77): the lowest intensive
care mortality rate, the biggest number of; patients dependent
on each ventilator, days with a patient dependent on each ven-
tilator, days with a patient hospitalized per intensive care bed,

Table 1. Dataset and reference values of hospitals performance criteria

option.

. . . . . Maks Maks Maks Maks Maks Maks Maks Min
If weight is to be applied to evaluation criteria, the
formula will be as follows: = = =T ki 3
g @ 2 0o 0 0 5
n = 8. B®e = 84 o g
) = Y [Wi () *r0i(j)] ) s wl 3 28 £ £ g
- b £ £2 3 v E g oy >
= I 28 23§  » gy E 2 2
= B 2 c ==} c 3 T 15} =
(7} 0w = nw 38 g 3 [} == =% I}
=1 Sc Se = = © S 3 £
T 5 ] @ £ © o ] a 3 S 5]
a 8 o 8 o = A= a o T 8 £
. 5 G c 5a ©v G ¢ N o )
Material and Method N NS ° 5 N oz b £ £
2 8¢ 2% 83 335 & ¢ o
The population of the study consists of 11 public E ¢ ES ES ES Eg 32 g 2
. . . . . c c5 == £ c S -3 jal il
hospitals affiliated to Kocaeli Union of Public Hos- 29 ed 0@ o s § gE g g
. . F§ F3 F2 F& F& f= E E
pitals. However, as two of them did not have data
. . . ) Reference 6828  260.82 371.12 60.67 5385 59500 101.68 008
about intensive care use, the data of nine hospitals
were included in the evaluation. The data of the HosPitalA 6828 22512 37112 4905 3979 59500 10168 024
study cover the period from January 2016 to De- Hospital B 3655 24565 33912 4512 2623 25500 9291 023
cember 2016. The performance criteria used in the Hospital C 2218 23327 331.84 3642 2768 12800 9092 020
study are as follows: Hospital D 2477  107.85 32129 4571 3200 23000 8802 038
« the number of patients dependent on each ven- Hospital E 6218  260.82 31337 6067 3723 21600 8585 0.16
tilator Hospital F  3.00 2400 7483 933 1120 7.00 2050 012
« the number of days with a patient dependent on ~ Hosital G 067 2.33 15150 2325 1860 1200 4151 012
each ventilator, Hospital H 3921 3802 26442 5523 5385 45900 7244 008
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Table 2. Normalized values

Table 5. Sort of hospitals by gray relational Degree

The number of patients dependent

on each ventilator

The number of days with a patient
dependent on each ventilator

The number of days with a patient

hospitalized per intensive care bed

The number of patients discharged

per intensive care bed

The number of patients discharged

from intensive care per nurse

Total number of patients who died

in intensive care unit

Intensive care occupancy rate

Intensive care mortality rate

Reference
Hospital A
Hospital B
Hospital C
Hospital D
Hospital E
Hospital F
Hospital G
Hospital H

1.00
0.53
0.32
0.36
0.91

0.03
0.00
0.57

o
o -
[e)]

0.94
0.89
0.41

1.00
0.08
0.00
0.14

o =
o o -
o O

0.87
0.83
0.81

0.00
0.26
0.64

—_

-

-

0.77 067 1.00
0.70 035 042
0.53 039 021
0.71 049 038
1.00 061 0.36
0.00 000 0.00
0.27 017 001
0.89 100 077

0.00
0.11

0.13
0.17
0.19
1.00
0.74
0.36

—_

1.00
0.53
0.32
0.36
0.91

0.03
0.00
0.57

Grey relational degree Sorting
Hospital A 0.77 1
Hospital B 0.59 4
Hospital C 0.54 5
Hospital D 0.51 6
Hospital E 0.71 2
Hospital F 0.43 7
Hospital G 0.41 8
Hospital H 0.63 3

Table 3. Absolute value table

The number of patients dependent on

Total number of patients who died in

€ 2% B 3
2 20 o
= s < I}
25 8§ § T8 g g
© o v v Qa5 4 ]
s £ ¢ © T € > =
2 e 2 = 0 [ e >
2o 22 79 ©d ® =
0w = w o o 3 2 9 Q i
> > 8 =] s g - Bl o
TS ®E W9 w©Wg = 3 5]
. T g o = a5 Qo 5 o £
i=] 5 c © g G : S g o o o
® =06 o5 =9 o3 5 & B
e 8% 28 2% 2§ €5 ¢
s E3 EF Eg Eg 2 2 2
> 3 2 =] == S £ ] 5 v
< 5 £5 E£&c c € 2 2 2
g 23 2y 25 25 3 g 1]
T EF8 £2 £§ F& £ £ £
Hospital A 000 014 000 023 033 000 100 0.00
Hospital B 0.47 0.06 0.11 0.30 0.65 0.58 0.89 0.47
Hospital C 068 0.11 0.13 047 061 0.79 087 068
Hospital D 064 059 017 029 051 0.62 083 064
Hospital E 009 000 019 000 039 064 081 0.09
Hospital F 097 092 100 100 100 100 0.00 097
Hospital G 1.00 100 074 073 083 099 026 1.00
Hospital H 043 086 036 0.11 000 023 064 043

Table 4. Gray relational data table (criteria equal weighted)

5 5 53 E % B 5
2 k5 R g g o Q 2
g a5 g S 59 2 2 9 g
@ g oY 9 QL5 2 i = @
© c=2 o © T2 >, c °
%) BE 22 g n - B 2 > %)
= 2o 22 €39 8 o, ® = €
2 w> ng 88 9 5 SE 2o 8 2
5, %= %228 3 S ¢ BE 3 £ =
m5 S TE We ®Wg o S <] T 5
ag o8 v agy ol <o 8 £ a 8
w8 w9 w9 «§ wg OF “w ©
o ° N NS e
2% 32 8% 3% 82 g8 8 3%
Ec EZ ET E S E 2 32 3 > €
Es €5 E5 EE € -3 g a2 S
2l 28 28 25 25 8¢ g 2!
FS F3 F2 F& F& Re &£ £ =S
Hospital A 1.00 0.78 1.00 069 060 100 033 100 0.77
HospitalB 052 089 082 062 044 046 036 052 059
Hospital C 042 082 0.79 051 045 039 037 042 054
HospitalD 044 046 0.75 063 049 045 038 044 051
HospitalE 085 1.00 0.72 100 056 044 038 085 0.71
Hospital F 034 035 033 033 033 033 100 034 043
Hospital G 033 033 040 041 038 034 066 033 041
HospitalH 054 037 058 083 100 068 044 054 063

patients discharged per intensive care bed, patients discharged
from intensive care per nurse, and the highest occupancy rate.
The hospital with the lowest grey relational degree (0.41) was
found to be Hospital G. No weighting was done as equal im-
portance was attached to all the performance criteria during
ordering.

Discussion

In health care services, effectiveness is the measure of to what
extent patients’ needs are met, while efficiency is the measure
of how economically the resources of an establishment are
used for ensuring a particular level of patient satisfaction; that
is, efficiency is about the use of resources and costs, whereas
effectiveness is about reaching the best clinical results in the
units where patients are served. Measures of effectiveness and
efficiency are two important parts of performance evaluation.
In the present study, the performances of the intensive care
units of hospitals providing service in Kocaeli province were
evaluated and compared regarding clinical results and use of
resources.

Duration of hospitalization in a hospital or intensive care is a
suitable measure of use of resources, which is commonly em-
ployed [26-27-28-29-30]. Examining mortality rates and dura-
tions of staying in intensive care together brings synergy to the
evaluation of the effectiveness of intensive care units. Mortality
rates may stand as an indicator of clinical performance, and a
patient’s duration of staying in intensive care may be an indica-
tor of use of resources. When they are evaluated together, the
efficiency of a unit may be showed [30]. In the present study,
in addition to the measures of duration of staying in intensive
care as to the use of resources (the number of days with a
patient hospitalized per intensive care bed, the number of pa-
tients discharged per intensive care bed, intensive care occu-
pancy rate), the use of ventilator in intensive care (the number
of patients dependent on each ventilator) and the number of
nurses (the number of patients discharged from intensive care
per nurse) were included in evaluation. Moreover, as a negative
value, mortality rates were examined for each intensive care
unit. The data from the last one-year period were analyzed for
each intensive care unit.

According to the results obtained from the analyses, when the
performances of the intensive care units were ordered in terms
of the criteria determined, Hospital A was seen to rank first with
the biggest number of; patients dependent on each ventilator,
days with a patient dependent on each ventilator, days with a
patient hospitalized per intensive care bed, patients discharged
per intensive care bed, patients discharged from intensive care
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per nurse, the highest occupancy rate, and the lowest mortality
rate (grey relational degree: 0.77).

As the results of the present study allow the comparison of
the performances of intensive care units of health establish-
ments, they will be guiding for future efforts for improvement
and development. Furthermore, these kinds of studies provide
information to establishments providing health care services
and their managers so that they can check and monitor the
performances of intensive care units. As grey analysis was ad-
opted for data evaluation in the present study, the case mix
of the patients admitted to intensive care and the differences
in institutional factors were not taken into consideration, and
no risk adjustments were made for them. We recommend mak-
ing these kinds of risk adjustments for mortality rates that are
to be used for evaluating intensive care performance in future
research.

The main purpose of performance measurement system is to
ensure continuous improvement and enhance organizational
performance. Choosing appropriate factors (sub-factors and
factors under them), using a suitable quantitative measurement
framework, and employing clear methodological steps for prac-
tices are critically important to achieve success in this regard. It
was revealed that grey analysis method applied in the present
study can be used for comparing the intensive care units of dif-
ferent hospitals as well.

The results of this study have limitations on generalization to
all intensive care units. The sample of the study consists of in-
tensive care units in public hospitals and Kocaeli province. And
also, the research only covers one year period. Future studies
with larger samples and wider time periods are expected to
produce more effective results.
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Effect of palmatine on periodontal tissue

destruction in experimental periodontitis rat model

Effect of palmatine on periodontium
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Oz

Amag: Bu calismanin amaci deneysel periodontitis (DP) rat modelinde oral
olarak uygulanan palmatinin periodonsiyum tizerindeki etkilerini incelemektir.
Gereg ve Yontem: Toplam 40 sican, DP olusturulmayan ve palmatin uygu-
lanmayan (grup 1, CTRL); DP olusturulan ama palmatin uygulanmayan (grup
2, EP); DP olusturulan ve 5 mg / kg palmatin uygulanan (grup 3, EP-5P); DP
olusturulan ve 10 mg / kg palmatin uygulanan (grup 4, EP-10P) olmak Uizere
dért gruba ayrildi. Deneysel periodontitis, sicanlarin sag mandibular birinci
molar dislerinin servikal kenarlarina 3.0 ipek dikis yerlestirilerek elde edildi.
Alveoler kemik seviyesi (AKS), atasman seviyesi (AS) ve alveolar kemik alani
(AKA) histomorfometrik yéntem ile incelendi. Receptor activator of nuclear
factor kappa-B ligand (RANKL) ve Osteoprotegerin (OPG) immiinoreaktivitesi
ve RANKL/OPG oranlari immiinhistokimyasal analiz ile degerlendirildi. Bulgu-
lar: Palmatin gruplarindaki alveolar kemik alani degerleri, EP grubuna gore
istatistiksel olarak daha yiiksek tespit edildi (p<0.05). AKS ve AS degerleri,
palmatin gruplarinda EP grubuna gére anlamh olarak daha diisik bulundu
(p<0.05). AKS, AS ve AKA degerleri icin, EP-5P ve EP-10P gruplari arasinda
anlamli bir fark bulunmadi (p>0.05). RANKL / OPG orani, deney stiresi boyun-
ca palmatin ile tedavi edilen gruplarda belirgin olarak daha diisiik gozlendi
(p<0.05). Buna ek olarak, RANKL / OPG oranina gore EP-5P ve EP-10P ara-
sinda anlamli bir fark bulunmadi (p>0.05). Tartisma: Palmatinin periodontal
hastalikta alveoler kemik kaybi ve bag dokusu yikimi tizerine koruyucu etkisi
olabilir.

Anahtar Kelimeler
Periodontal Hastalik; Palmatin; Alveolar Kemik Kaybi

Abstract

Aim: The aim of this study is to examine the effects of orally administered
palmatine on periodontium in an experimental periodontitis (EP) rat model.
Material and Method: A total of 40 rats were divided into 4 groups as group
1, no EP and no palmatine (CTRL); group 2, EP and no palmatine (EP); group
3, EP and 5mg/kg of palmatine (EP-5P); group 4, EP and 10mg/kg palmatine
(EP-10P). Experimental periodontitis was achieved by placing 3.0 silk sutures
on the cervical margins of the right mandibular first molar teeth of the rats.
The alveolar bone loss, attachment loss and alveolar bone area were evalu-
ated by histomorphometric evaluation. Immunohistochemical evaluation
was used to assess the Receptor activator of nuclear factor kappa-B ligand
(RANKL) ve osteoprotegerin (OPG) immunoreactivity and RANKL/OPG ratio.
Results: Alveolar bone area (ABA) values in palmatine groups were statisti-
cally higher than EP group (p<0.05). Alveolar bone level (ABL) and attachment
level (AL) values were significantly lower in palmatine groups than EP group
(p<0.05). For ABA, ABL and AL values, no significant difference was found
between groups EP-5P and EP-10P (p>0.05). According to the RANKL / OPG
ratio, a significant decrease was observed in the palmatine-treated groups
during the experimental period (p<0.05). In addition, there was no signifi-
cant difference between EP-5P and EP-10P according to RANKL/OPG ratio
(p>0.05). Discussion: Palmatine might have protective effects on alveolar
bone loss and connective tissue destruction in periodontal disease.
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Introduction

Periodontal disease (PD) is a chronic inflammatory disease of
teeth supporting tissues[1]. Although microbial dental plague is
considered as the primary etiologic factor, the onset and progres-
sion of the disease is the result of the inflammatory response of
the host. PD is characterized by gingival inflammation, periodon-
tal pocket formation, connective tissue attachment loss, and al-
veolar bone resorption that may result in tooth loss [2-4].

The osteoclast-derived bone resorption pathway is related to the
interaction of the TNF superfamily. As members of this family,
Nuclear factor-kB ligand receptor activator (RANKL); its receptor,
RANK; and the decoy receptor, osteoprotegerin (OPG). RANK is
a cell surface receptor of osteoclast precursor cells and osteo-
clasts[5]. RANKL is a potent osteoclastogenic factor synthesized
by osteoblasts, fibroblasts, lymphocytes, and osteocytes[5,6]. By
directly binding to RANK, it leads to osteoclast differentiation and
activation, and initiates bone destruction[6,7]. RANKL activity is
regulated by OPG produced by bone marrow stromal cells, os-
teoblasts, and osteocytes[5-7]. OPG binds to RANKL and inhibits
RANKL + RANK composition, thus inhibiting osteoclastogenesis
and bone destruction[7].

Palmatine is a yellow, protoberberine alkaloid derived from some
plants like Cortex phellodendri and Rhizoma coptidis [8] and is struc-
turally similar to berberine inhibiting bone destruction in osteopo-
rotic models. Palmatine is used in the treatment of hypertension,
acute and chronic inflammation, and liver related diseases[9]. By
affecting serum RANKL and OPG levels, palmatine is believed to
reduce bone destruction due to the anti-resorptive effect[10].
This study is based on the hypothesis that the antiresorptive
effect of palmatine may reduce alveolar bone destruction in the
periodontal inflammation process and may have a protective
effect on periodontal inflammation. The purpose of this study
was to investigate the effects of orally administered palmatine
on periodontium by evaluating the alveolar bone loss, attach-
ment loss and alveolar bone area and changes in the RANKL/
OPG ratio in a ligature-induced experimental periodontitis (EP)
model in rats.

Material and Method

Experimental Design:

Study protocol was approved at Bulent Ecevit University Animal
Experiments local ethics committee number: 2016-01-06/01.
40 male Sprague-Dawley (SD) rats aged 6-8 weeks (200-250
grams) were used. The weekly weight checks were followed to
prevent the rats from not feeding enough. The rats were housed
in separate plastic cages in a room with temperature control
and a standard lighting cycle, and fed with sufficient water
and food. The rats were divided into 5 groups. Accordingly, the
groups were organized as; group 1, no EP and no palmatine
delivery (control-CTRL); group 2, EP and no palmatine delivery
(EP); group 3, EP and 5mg/kg of palmatine (EP-5P); group 4, EP
and 10mg/kg palmatine (EP-10P).

Induction of experimental periodontitis:

General anesthesia was administered with intramuscular injec-
tion of 3 mg / kg Xylazine HClI (Rompuns; Bayer Leverkusen,
Germany) and 35 mg / kg Ketamine HCl (10% Ketasol; Richter
Pharma AG, Wels, Austria) to the rats scheduled to develop EP.

EP was accomplished by placing 3.0 silk sutures on the cervical
margins of the right mandibular first molar teeth of the rats
in groups 2, 3 and 4. The experimental period ended with the
sacrificing rats under general anesthesia.

Administration of palmatine:

Palmatine was applied for 15 days starting the day before the
insertion of the ligatures in group 3 and group 4 in doses of 5 mg/
kg and 10 mg/kg, respectively. Palmatine was given by gavage
once a day by dissolving in distilled water.

Histological analysis:

10% buffered formalin was used to fix the right side of the re-
moved mandibles. For decalcification of the samples 10% formic
acid (Merck Millipore Corporation; Darmstadt, Germany) at room
temperature (pH 7.2) was used. Next the samples were embed-
ded in paraffin (Agar, Cambridge, UK). Serial paraffin sections
were taken mesiodistally along the mandibular first molar using
a rotary microtome (Leica RM 2135; Leica Instruments, Nussloch,
Germany). Three sections were selected and were stained with
hematoxylin and eosin (H&E) representing the center of each
tooth. The alveolar bone level (ABL) of the first molar tooth, alveo-
lar bone area (ABA) and the attachment level (AL) were evaluated
in all sections. A light microscope (BX50 research microscope,
Olympus, Tokyo, Japan) was used for the histometric analysis. Im-
ages of the sections are digitized using a camera (DP26 Digital
Camera, Olympus, Tokyo, Japan). The evaluations were performed
with the OLYMPUS DP2-BSW application software. The ABL of
the first molar tooth were measured from the cemento-enamel
junction (CE)) to alveolar bone crest (ABC). The furcation area was
detected using an imaginary line located between the roots. The
sum of the trabecular bone area and the bone marrow area were
considered as the alveolar bone area. Attachment level (AL) was
determined by calculating the area between the CEJ and the most
coronal portion of connective tissue attachment (CTA) to cemen-
tum (Figure 1). All analysis were performed by a calibrated exam-
iner who is blinded to the study design with respect.

Immunohistochemical analysis:

A streptavidin-biotin complex (Abcam, Cambridge, MA, USA) was
used for immunohistochemical evaluation. The polyclonal anti-
RANKL and anti-OPG (Boster Biological Technology Ltd., Fremant,
USA) were used for detection. The endogenous peroxidase was
treated with 3% hydrogen peroxide for 10 minutes at 25 ° C. Sec-
tions were incubated with the primary antibody overnight at 4 °
C in a humidified chamber. Subsequently, sections were washed
with 1% PBS / BSA and incubated with biotinylated secondary
antibodies (Abcam, Cambridge, Mass., USA) for 60 min at room
temperature. HRP / AEC chromogen kit (Abcam, Cambridge,
Mass., USA) was used and sections were stained with Mayer’s he-
matoxylin (Sigma, Saint Louis, USA). Positive cells were painted
brown. Immunoactivity was scored using HScore[11]. Immunohis-
tochemical density scoring was evaluated as O (none), 1 (weak),
2 (moderate), 3 (intense). The following formula was used in the
calculation: HSCORE = ZPi (i + 1). According to the formula, i rep-
resents intensity scores, Pi percentage of stained cells, and 1 is
the correction factor.
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Figure 1. Histologic presentation of alveolar bone area, alveolar bone level, and
the attachment level.

Sections from the mesio-distal aspects throughout the mandibular first molars
and the reference areas for histomorphometric analysis (H&E, 4x). CEJ: cemento-
enamel junction, CTA: connective tissue attachment, AC: alveolar crest, ABA: al-
veolar bone area.

Statistical analysis:

Statistical analyzes were performed using a computer software
(SPSS 19.0). One-way Anova test (posthoc test, Tukey’s) was ap-
plied for intergroup comparison for normal distribution data. Non-
parametric tests were evaluated using the Kruskall-Wallis test.
Data are presented as mean + SD and the statistical significance
value was accepted as p<0.05.

Results

All rats given palmatine were able to tolerate the alkaloid. No rats
died during the experimental period. Although weight loss was
seen, it did not reach the size that would affect the life functions.
In EP group, alveolar bone and attachment loss were significantly
higher than control group (p<0.05).

Histomorphometric results:

ABA, ABL and AL values are shown in table 1. ABA values in
palmatine groups were statistically higher than control and EP
groups (p<0.05). However, no significant difference was found be-
tween groups EP-5P and EP-10P, in which palmatine was admin-

Table 1. Alveolar bone area, alveolar bone level, and the attachment level
among groups.

GROUPS ABA (%) ABL (um) AL (um)

Group 1. CTRL 71.39:4.01 664.02+13.90 337,97+30.10
Group 2. EP 4937+1.08°  1111.90+64.78°  1016,94+73.552
Group 3. EP-5P 60.94+397  898.00+56.30°°  878,29+21.73%

Group 4. EP-10P 65.43+2.76*° 849.99+8.782° 852,28+15.152°

Data are expressed as the mean + SD

ABL: Alveolar bone level, ABA: alveolar bone area, AL: attachment level, CTRL:
control group, EP: Experimental periodontitis group, EP-5P: 5 mg/kg palmatin
administrated group, EP-10P: 10 mg/kg palmatin administrated group.
asignificantly different from CTRL group (p<0.05)

bsignificantly different from EP group (p<0.05)

istered at different doses throughout the course of the experiment
(p>0.05). ABL and AL values were significantly lower in palmatine
groups than EP group (p<0.05). For both ABL and AL values, no
significant difference was found between groups EP-5P and EP-
10P given palmatine during the study period (p>0.05).

Immunohistochemical results:

Table 2 shows the OPG and RANKL immunoreactivity scores.
There was a significant difference between EP and CTRL groups
in terms of OPG and RANKL scores (p<0.05). RANKL immunoreac-
tivity was significantly increased in EP group when compared with
control group (p<0.05). The RANKL immunoreactivity was found
significantly lower in the palmatine treated groups compared with
EP group during the experimental period (p<0.05). There was also
a significant difference between CTRL and palmatine treated
groups (p<0.05). However, no significant difference was found
between EP-5P and EP-10P (p>0.05). OPG immunoreactivity
was significantly decreased in the EP group when compared with
control group (p<0.05). OPG immunoreactivity was significantly
increased in palmatine treated groups than EP group (p<0.05).
There was a significant difference between groups EP-5P and
CTRL (p<0.05), but there was no difference between groups EP-
10P and CTRL (p>0.05). In contrast to RANKL results, a significant
difference was also found between EP-5P and EP-10P (p<0.05).
Furthermore, no significant difference was observed between
CTRL and EP-10P groups (p>0.05). According to the RANKL / OPG
ratio, the EP group was found to be significantly higher than the
CTRL group, and a significant decrease was observed in the pal-
matine-treated groups during the experimental period (p<0.05). In
addition, there was no significant difference between EP-5P and
EP-10P according to RANKL/OPG ratio (p>0.05).

Discussion

The aim of the study is to investigate the protective effect of pal-
matine on tissue destruction during periodontitis formation. Peri-
odontitis is a disease characterized by tooth supporting tissue de-
struction by the direct effect of microorganisms in the plaque and
indirectly through the immune-inflammatory host response[1-3].
Various cytokines, proteases are involved in the host response[3].
Another important system for osteoclastic activity is the RANK /
RANKL / OPG system. RANK is a receptor expressed by osteoclast
progenitor cells. RANKL and OPG are cytokines produced from
osteoblasts and bone marrow stromal cells bound to the TNF
family[5-7]. The RANKL RANK compound causes active osteoclast
production whereas the OPG RANKL compound inhibits the osteo-

Table 2. The HSCORE values of OPG and RANKL immunoreactivity among
groups.

GROUPS RANKL OPG RANKL/OPG
Group 1. CTRL 115,8145.59 244,61+7.73 0,47+0.03
Group 2. EP 254,84+8.99° 148,20+£10.22° 1,73£0.152
Group 3. EP-5P 187,61+10.00*° 218,00+5.492° 0,86+0.06%°
Group 4. EP-10P 176,86+4.60%° 231,86+2.43b¢ 0,76+0.023°

Data are expressed as the mean + SD

CTRL: control group, EP: Experimental periodontitis group, EP-5P: 5 mg/kg
palmatin administrated group, EP-10P: 10 mg/kg palmatin administrated
group.

3significantly different from CTRL group (p<0.05)

bsignificantly different from EP group (p<0.05)

csignificantly different from EP-5P group (p<0.05)
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clast differentiation process[7]. Hence, the high ratio of RANKL /
OPG is associated with the destruction process in periodontal dis-
ease. RANKL / OPG ratio was evaluated immunohistochemically
for the evaluation of osteoclastic activity[7].

Animal models have advantages such as easier formation of the
disease to be examined and providing important information on
the pathogenesis of the disease[12]. Rat ligature method is a
method in which silk suture is placed in the sulcus of the first
molar teeth. As a result of plaque accumulation in the region, ul-
ceration of the epithelium, connective tissue invasion and peri-
odontal tissue loss are expected. It is an easy and inexpensive
method[13]. Due to these advantages, SD wistar rats were used in
our study and experimental periodontitis was created by ligature
method. Different information about the period of experimental
periodontitis formation is mentioned in the literature[11,14,15].
Previously, it was determined that ligament-induced bone de-
struction occurred within 15 days[16]. Therefore, the experimental
period in this study was completed on day 15.

Palmatine is a protobarberine alkaloid and has many biological
properties such as antipyretic, antibacterial, antioxidative and
anti-inflammatory properties [17-19]. In the literature, it has been
shown that palatinin has anti-resorptive effect[8,10]. It has also
been shown to reduce bone resorption in osteoporotic models
[10]. It is shown that palmatine plays an important role in os-
teoclast apoptosis via the nitric oxide synthase (NOS) system in
osteoclasts [20]. Also, it is indicated that palmatine inhibits the
expression of the RANKL gene in osteoblastic cells [8]. In addition,
palmatine has been reported to decrease RANKL / OPG ratio by
decreasing both OPG and RANKL levels [10]. This research was
based on the hypothesis that palmatine would reduce tissue de-
struction during periodontitis formation due to the anti-inflam-
matory and antiresorptive effects.

A recent study has shown that doses of palmatine 1 mg / kg and
10 mg / kg are safe and do not have toxic effects [10]. So, doses of
5 mg / kg and 10 mg / kg were found suitable to use in our study
and it was investigated which doses are more effective and suf-
ficient for suppression of periodontal inflammation.

In the present study, the results were evaluated histomorpho-
metrically and immunohistochemically. To our knowledge, this is
the first study to investigate the protective effect of palmatine
on bone attachment in the experimental periodontitis model. So,
we cannot compare ABL and AL values with another study using
palmatine. However, the bone and attachment levels in the dental
periphery are the data used in the evaluation of the effects of
many new biologically active substances [11]. In our results, ac-
cording to the control group in EP group, ABL and AL are higher
and ABA is lower. This shows that experimental periodontitis has
developed. According to the histological results of our study, ABL
and AL were less in the palmatine applied groups than in the EP
group and ABA was found to be higher in the palmatine applied
groups than in the EP group. This result indicates that palmatine
has a protective effect on the periodontal inflammation formation
and destruction process. We can characterize this effect as an an-
tiresorptive effect in accordance with the literature[8,10]. We can-
not mention about bone regeneration as we cannot comment for
therapeutic purposes because we did not apply after experimental
periodontitis; but our results suggest that palmatine reduces the
severity of periodontal destruction when applied to rats during
experimental periodontitis.

A recent study showed that palmatine (10 pM) significantly re-
duced RANKL and OPG levels in the culture supernatant of
MC3T3-E1 cells and in serum and stated that the RANKL/OPG
ratio also decreased depending on the concentration of palmatine
[10]. Another study revealed that the inhibitory effect of palma-
tine on osteoclastogenesis was due to inhibition of the RANKL
gene expression [8]. According to our immunohistochemical re-
sults, RANKL immunereactivities increased and OPG scores de-
creased in the experimental periodontitis group compared to the
control group. In the palmatine treated groups, it was determined
that RANKL scores decreased with respect to periodontitis group.
Contrary to the previous study[10], there was an increase in OPG
scores after palmatine administration in our study and most im-
portantly RANKL / OPG ratio decreased with palmatine treatment.
This can theoretically result from both the decrease in RANKL
scores and the increase in OPG scores.

Another aim of our study is to examine which dose will be more
effective and sufficient. In a previous study, administration of pal-
matine at 10 mg / kg was found to have antiresorptive effect [10].
We investigated in this study whether the dose of 5mg / kg would
be sufficient to reduce periodontal destruction in an experimental
periodontitis model. When the given doses of 5 mg / kg and 10
mg / kg were compared, there was no significant difference be-
tween the two doses in terms of RANKL immunoreactivity, but a
significant difference was observed between 5 mg / kg and 10 mg
/ kg in terms of OPG immunoreactivity. However, when the RANKL
/ OPG ratio was evaluated, there was no significant difference
between the two doses. According to the histological results of
our study, no significant difference was observed when ABA, ABL
and AL levels were evaluated between 5 mg / kg and 10 mg / kg
palmatine given groups. As a result, oral administration of palma-
tine at a dose of 5 mg / kg is considered to be sufficient to reduce
periodontal inflammation and destruction.

In conclusion, new biological substances are being studied for the
prevention and treatment of periodontal inflammation. The clini-
cal significance of this study is the reduction of periodontal tissue
destruction by using palmatine. On the other hand, while we know
that these doses are not harmful to rats, we cannot comment
on the appropriate dose that should be used in humans. Clinical
trials are therefore needed to determine the appropriate dose of
palmatine that can be used in humans.
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Association between chronic obstructive

pulmonary disease and blood types

Copd and blood types

Suat Konuk
Chest Diseases, Abant Izzet Baysal Univercity, Medicine Faculty, Diizce, Turkey

Oz

Amag: Bu calisma Sirnak il merkezinde kronik obstruktif akciger hastaligi
(KOAH) olan hastalarda KOAH ile kan gruplar arasindaki iliskiyi ortaya koy-
mak amaciyla yapilmistir. Gereg ve Yontem: Sirnak il merkezinde oturan ve 30
yas Uzerinde olan 1000 hastada solunum fonksiyon testleri yapilmistir. 570
hasta (%57) erkek, 430 hasta (%43) kadin idi. Bulgular: Global Obstruktif Ak-
ciger Hastalig1 (GOAH) kriterleri ile birlikte degerlendirildiginde, KOAH preva-
lansi %10.1 (101 hasta) olarak saptandi. Hastalik evresi %1.98 hastada hafif,
%27.72 hastada orta ve %43.56 hastada siddetli ve %26.74 hastada ise ¢ok
siddetli olarak saptandi. KOAH calismaya katilan erkeklerin %11.92’sinde (68
hasta), kadinlarin ise %?7.67’sinde (33 hasta) saptandi. KOAH tanisi konulan
101 hastadan 93'tiniin kan gruplarina hastane kayitlarindan ulasildi. Hastalar
ABO kan gruplarina gére siniflandirildi. Sonug olarak KOAH en sik olarak A
kan grubunda saptandi. ABO kan gruplarina gére KOAH hastaligi olanlarda
gortlen gruplar su sekilde idi: A kan grubunda 39 hasta (%42), B kan gru-
bunda 26 hasta (%28), AB kan grubunda 17 hasta (%18) ve O kan grubunda
ise 11 hasta (%12). Tartisma: Mevcut tibbi literatiirle uyumlu olarak KOAH
hastaligi kan gruplari ile iliskili bulunmustur.

Anahtar Kelimeler
Kronik Obstruktif Akciger Hastaligi; Kan Grubu; Risk Faktori

Abstract

Aim: This research was performed on patients diagnosed with chronic ob-
structive pulmonary disease (COPD) in Sirnak province center to explore the
relation between COPD and blood types. Material and Method: Pulmonary
function tests were performed on 1000 patients over the age of 30 who were
randomly selected from the patients residing in the city center of Sirnak. 570
(57%) of the participants were male and 430 (43%) were female. Results:
When combined with the Global Obstructive Lung Disease (GOLD) criteria,
the prevalence of COPD was 10.1% (101 patients). Disease stages were mild
in 1.98%; moderate in 27.72%; severe in 43.56%; and very severe in 26.74%
of COPD patients. COPD was diagnosed in 11.92% (68 patients) of men and
7.67% (33 patients) of women participating in the study. The blood types of
93 patients with COPD from the group of 101 were retrospectively reached
from hospital records. Patients were classified according to ABO blood type
data. As a result, it was found that COPD was more common in patients with
blood type A. According to ABO blood types distribution of our cases with
COPD were as follows: 39 patients (42%) were type A, 26 patients (28%)
were type B, 17 patients (18%) were type AB and 11 patients (12%) were
type O. Discussion: A conclusion is reached revealing the association of blood
type with COPD risk factors, which was mentioned in much of the corpus of
medical literature.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD), a common,
preventable, and treatable disease, is characterized by persistent
airflow limitation that is usually progressive and associated
with an enhanced chronic inflammatory response in the airways
and the lung to noxious particles and gases. Exacerbations and
comorbidities contribute to the overall severity in individual
patients [1]. COPD prevalence may vary according to countries,
geographical regions, lifestyle, sociocultural structure, age, and
sex [2].

Genetic, environmental factors and especially smoking play an
important role as COPD risk factors. Many risk factors such
as smoking, occupational dust exposure, air pollution, biomass
exposure may cause the development of COPD. Atopy, low birth
weight, blood type A, non-secretory Ig A deficiency are among
the risk factors of COPD [3].

The purpose of this study is to prove an association between
blood type and COPD, for although mentioned in the literature
as among the risk factors for COPD, there are not enough
conclusive studies that establish the relation between blood
type and COPD. In our study we presented, in accordance with
the literature, that blood type A is seen more commonly among
COPD patients than other blood types.

Material and Method

This study was planned randomly in order to investigate which
blood type was detected more commonly among COPD patients
in Sirnak province center. It was retrospectively performed
using the data from the hospital patient records.

The population in our study was composed of 1000 patients
who were randomly selected from patients admitted to the
hospital and were over 30 years old.

The data for the study was collected between May 2010 and
May 2011. We performed the study with a study group of 1000
randomly selected patients. At the same time standardized
measurements (respiratory function test, height, weight) were
recorded.

Respiratory function tests were performed at least 3 times
for each individual and the highest values were recorded.
Individuals with obstruction of respiratory function according
to GOLD criteria were accepted as COPD [4]. Blood types of
patients with COPD were obtained retrospectively from the
hospital registry

The obtained data and pulmonary function test values were

Analysis results were evaluated at 95% confidence interval. The
level of significance was based on p <0.05 value. Pulmonary
function test results were evaluated together with GOLD
criteria [4,5].

Results

The study group consisted of 570 males and 430 females.
Distribution of individuals by sex, age, height, and body weight
characteristics are given in Table 1. Our cases with COPD
were mostly GOLD stage 3 (severe COPD) (Table 3). The blood
types of 93 patients with COPD from the group of 101 were
retrospectively reached from hospital records. Patients were
classified according to ABO blood type data. As a result, blood
type A was detected most frequently in COPD cases.

In COPD cases; there was no significant difference between Rh
+and Rh - (p value: 0.059).

Discussion

This study showed that the prevalence of COPD in Sirnak
province center was 10.1% in a population of 30 years old
and more. COPD was found in 11,92% of men and in 7,67%
of women who participated in our study. It was noteworthy
that, while a relationship with blood type A and COPD has been
mentioned in previous publications, there was limited evidence
of this association in Turkish populations. Among the risk
factors of COPD, the blood type association frequently occurs

Table 2. Diagnosis, obstruction parameters of COPD patients in the study group

Female Male Total
(CQPD female (CQPD male (COPD cases)
patients) patients) 107
n: 33 n: 68 ’
COPD prevalence 33 (%7.67) 68 (%11.92) 101(%10.1)
Previous COPD diagnosis 11 (%3.9) 19 (%3.3) 30 (%3)

Table 3. Distribution of our cases with COPD according to COPD stages.

Number Percentage (%)
Stage 1 (Mild COPD) 2 1,98
Stage 2 (Moderate COPD) 28 27,72
Stage 3 (Severe COPD) 44 43,56
Stage 4 (Very severe COPD) 27 26,74
Total 101 100

Table 4. Distribution of our COPD patients according to ABO blood types.

evaluated by coding in software program “SPSS for Windows Blood type A Blood type B Blood type AB Blood type O
version 11.0 (SPSS Inc, Chicago, USA)”. Data was presented 39 patients 26 patients 17 patients 11 patients
with mean values and standard deviation (mean + SD) for the — _ %2 %28 %18 %12
groups. T test was used in the comparison of measurement-
based variables between groups for two mediums in the _l20ie > Distribution of our COPD cases by Rh factor.
independent groups. A chi-square analysis was performed to Rh+ Rh-
examine the distributional differences of categorical variables, 42 Patients (%52.7) 44 patients (%47.3)
Table 1. General characteristics of the research group.
Male 570 patients (%57) Female 430 patients (%43) Total 1000 (%100)
Min Max Mean Min Max Mean Min Max Mean
Age (Year) 30 89 64.9+16.16 30 77 51.36+14.35 30 89 63.40+15.16
Height (cm) 163 189 167.92+8.78 141 174 155.34:7.24 141 189 166.22+8.20
Body Weight (kg) 53 101 75.4+14.05 40 104 69.7+13.66 40 104 71.9+14.69
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in many publications [3,6]. Therefore, we wanted to make up for
the lack of studies in our country. In order to reveal scientific
data, we conducted this study.
Studies on the epidemiological characteristics of COPD
encounter two important problems. One is selection of the
observation group and the other one is sampling errors [7,8].
The spirometric criteria on which we base the diagnosis of
COPD are the widely accepted GOLD criteria. The most common
symptoms of the disease are shortness of breath, chronic cough,
and chronic sputum production. Spirometry is necessary for the
diagnosis of the disease. In elderly-middle aged adults with
chronic symptoms and exposure to risk factors, spirometric
findings of airflow obstruction (post-bronchodilator FEV1 / FVC
<70%) were confirmed [9].

0zIii and his colleagues investigated the prevalence of COPD in
Trabzon in 2004 and in people over the age of 30. This study is
one of the first prevalence studies based on the criteria of GOLD
and ATS COPD Guidelines. In this study, face to face interviews
and respiratory function tests were applied to 613 people over
the age of 30 in Trabzon city center and its provinces. The
prevalence of COPD was 0.98% according to the GOLD criteria
[5]. This rate is 1.7% for males and 0.3% for females. When ATS
criteria are considered, the prevalence of COPD is reported to be
4% in males, 1.6% in females and 2.8% in total. The prevalence
of COPD found by Ozlii and his colleagues is well below both our
prevalence findings and the expected prevalence in our country.
The frequency of COPD was assessed in a study conducted
in a population between 40-69 years, living in the Konak
Health Group in izmir, between February and May 2003. 1.404
respiratory function tests were performed and at the same time
the questionnaire was applied. According to the GOLD criteria,
the frequency of COPD was 10.2%, which was reported as 13.3%
in men and 7.3% in women [9,10]. The most important risk factor
for developing COPD is smoking [11]. Smoking is responsible
for 90% of COPD risk in developed countries [3]. In addition to
many risk factors such as smoking, occupational dust exposure,
air pollution, and exposure to biomass, atopy, low birth weight,
blood type A, non-secretory IgA deficiency are also among the
risk factors for COPD. These lead to the development of COPD
[3.6]

In a study conducted, a 5-year follow-up showed that people with
blood type A had an accelerated decline in pulmonary function
values compared to people with other blood types [12]. Cohen BH.
and colleagues demonstrated and emphasized the association
between COPD and blood type [13]. In our study, 11.92% (68
patients) of the participating men and 7.67% (33 patients) of
women were found to have COPD. The blood types of 93 patients
with COPD from the group of 101 were retrospectively reached
from hospital records. Patients were classified according to ABO
blood type data. As a result, it was found that COPD was more
common in blood type A. Distribution of our cases with COPD
according to ABO blood types: 39 were identified as blood type A
(42%), 26 as blood type B (28%), 17 as blood type AB (18%) and
11 as blood type O (129%). Our results were in concordance with
previous studies, which showed an association with blood type
A and COPD. There was no difference in the distribution of our
COPD cases with respect to Rh factor.

In many countries, an increase in COPD mortality is observed.

The international mortality of COPD varies widely among
different countries [14,15]. The reasons for this discrepancy
may be differences in smoking behavior, environmental factors,
genetic factors, and infections. The data we obtained regarding
the prevalence of COPD in Sirnak province center is important
for the prevalence statistics of COPD in our country. Even
more importantly; our study has significant importance since it
constitutes an example for the association of blood type and
COPD. Many important publications accept blood type A as a risk
factor for COPD [3,6,13]. Therefore, we also aimed to investigate
this information. In the data, we obtained; blood type A was the
most common group among COPD patients by 42%.
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Abstract

Aim: One of the most important risk factors proposed for gastric cancer is Helicobacter pylori; however, the correlation between polymorphism of TNF-aa and
TNFBB with Helicobacter infection has never been studied. The present research seeks to examine the correlation between polymorphism of these two genes in
Helicobacter pylori infection and gastric cancer among those suffering from infection with this bacteria. Material and Method: This is a case-control research
seeking to study the polymorphism of TNF-a and TNF-B genes among those suffering from Helicobacter pylori infection and compare it to healthy people.
Polymorphism genotype of TNF-a-308 and TNF-a+254 genes was studied in 31 healthy cases, 50 cases with H. pylori, and 23 cases with Helicobacter pylori
and gastric cancer using ARMS & PCR-RFLP polymerase chain reaction method. Results: According to the results obtained in this research, there is a significant
correlation between TNF-308 A/A homozygote genotype and A allele in TNF-308 with H pylori. In other words, there is a correlation between TNF-308 A/A and
the possibility of affliction with infection (P < 0.05). The correlation between TNF-308 G/A genotype and TNF-308 A/A genotype and TNF-308 An allele with
affliction with cancer and H pylori was also significant (P < 0.05). Discussion: TNF-308 A/A homozygote genotype has a significant correlation with gastric
cancer and H pylori. As a matter of fact, TNF-308 A/A has increased the possibility of affliction with H pylori and gastric cancer. A significant correlation was
also observed between TNF-308 G/A genotype and TNF-308 A/A and TNF-308 An allele with affliction with gastric cancer and H pylori.
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Introduction

The genetic differences of people in each population are the
major factor determining allergy towards various diseases,
whether these diseases are infectious and contagious (like viral
hepatitis) or non-contagious (like cancer) [1]. Furthermore, as
cancer is caused by multiple factors, it is possible that genetic
polymorphisms have a simultaneous interaction with environ-
mental and other genetic factors affecting allergy on affliction
with it [2, 3].

Helicobacter pylori is a growing microaerophilic gram-negative
microorganism found in the stomach and duodenum, and it is
associated with some diseases of stomach and duodenum. One
of the most important risk factors playing a major role in caus-
ing gastric cancer is Helicobacter pylori bacteria. The role of
this bacteria in this disease is so important it has come to be
introduced as Class 1 carcinogenic factor by WHO [4]. By pro-
ducing Cag A protein and entering it into epithelial cells of the
stomach, the expression of various genes in these cells under-
goes a major change thus affecting the hosting factors and
making the individual prone to cancer [5]. Ever since a correla-
tion has been established between Helicobacter pylori infection
and gastric cancer, further researchers have sought to study
the possibility of an infectious origin for other types of cancer.
However, no case with such high level of influence like Heli-
cobacter pylori has ever been introduced. The initial infection
with Helicobacter pylori causes mild gastritis, and the resulting
inflammation may end in an ulcer. If the pathogenic procedure
continues and no measures are taken for appropriate treatment
of ulcer, it will cause atrophic gastritis. People suffering from
this inflammation are exposed to the danger of malignancy and
cancer [6, 7].

Nowadays, various large-scale studies have been conducted
on the correlation between genetic changes such as polymor-
phisms and the risk of affliction with various types of cancer
[8]. Polymorphisms have their effect by increasing or decreasing
the risk of a disease through several ways [9]. Polymorphisms
may play a major role in making people prone to cancer [2]. Ne-
crosis factor of an alpha tumor is an intracellular signaling pro-
tein that intervenes in the inflammatory system. The primary
role of TNF is to adjust immunity cells. TNF may cause fever, an
apoptotic death of the cell, and inflammation. It may also har-
ness viral replication tumor. Failing to adjust TNF production (or
lack of accurate correctness of its protein structure) may cause
cancer, Alzheimer and bladder inflammation. Beta tumor necro-
sis factor is a multifunctional Cytokine protein mostly produced
by T lymphocytes induced by mitogens or leukocytes. The range
of TNF-a and TNF-B activities are identical, although the beta
type has fewer capabilities. TNF-f induces interleukin-1 synthe-
sis, collagenase and prostaglandin E2 in fibroblasts. TNF-a and
TNF-B have cytotoxic and cytolytic effects on most tumor cells
with the only difference being in their level of influence [10].
Dr. Hadi Ghafrani et al. (2003) conducted a research titled
“Studying the role of Helicobacter pylori in Gastric Adenocar-
cinoma in terms of anatomic site” and found no significant dif-
ference in prevalence of Helicobacter pylori in cardiac and non-
cardiac cancer (70% vs. 73.3%) [11].

A research by Shahrokh Iravani (2013) titled “gastric cancer as
a multifactorial disease” found that Helicobacter pylori infec-

tion, genetic background and environmental factors such as nu-
trition and sanity are considered risk factors that cause gastric
cancer [12].

In a research by Saito et al. (2000), the effects of eradicat-
ing Helicobacter pylori on malignancy of Gastric adenoma was
studied. It was finally concluded that eradication of Helico-
bacter pylori may prevent gastric adenoma from developing
into gastric cancer [13].

As the correlation between polymorphisms of TNF-a and TNF-8
genes and Helicobacter pylori infection has not been studied
so far, the present research seeks to examine the correlation
between the two above said factors to find proper molecular
markers for predicting and preventing gastric cancer among
those suffering from this bacteria’s infection.

Material and Method

This is a control-case research studying the polymorphism of
TNF-a and TNF-B genes among those suffering from Helico-
bacter pylori infection as the case and healthy people as con-
trol group. The statistical population included all the patients
with Helicobacter pylori infection resorting to Omid, Ghaem,
and Imam Reza hospitals of Mashhad and private clinic of Dr.
Hadi Mohammad Doust and Imam Reza Hospital of Bojnourd.
As many as 31 healthy cases, 50 cases with positive Helico-
bacter pylori, and 23 with both gastric cancer and positive He-
licobacter pylori were selected for sampling through convenient
sampling method. The informed consent of the individuals was
obtained, and their demographic information (including age and
gender) were asked. Using patients’ files fro the hospital, their
histopathological information was also written in the question-
naires.

In the next phase, blood samples were made in the above-said
therapeutic centers with DNA PCR and Electrophoresis tests
conducted on them. Next, polymorphism of TNF-a and TNF-$
genes was determined according to RFLP-Restriction Fragment
Length (polymorphism) and ARMS (Amplification refractory mu-
tation system) methods in order to determine allele frequency
of genotype in case and control groups. The H. pylori level was
also determined and recorded in serum samples of patients.
The collected information was then analyzed using SPSS v.20.
Results

There were 31 healthy participants in control group, while 50
people with H pylori infection and 23 with gastric cancer and H
pylori infection were in case group. Table 1 shows distribution
of age frequency. Table 2 represents the health status of the
participants. Table 3 shows distribution of age groups in terms
of health status.

Table 1. Distribution of the age frequency of participants

Average age Frequency Percentage
20 to 35 23 227

35 to 50 24 23.07

50 to 65 28 26.9

65 to 80 27 25.9

Older than 80 1 0.96

Total 104 100
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Table 2. Health status of the participants

Health status Frequency Percent
Healthy 31 29.8
Positive H pylori 50 48.1
Positive cancer and H pylori 23 221
Total 104 100

Table 3. Distribution of age groups according to their health status

Health status 20to 35to 50to 65to  Older Total
35 50 65 80 than 80

Healthy 2 5 12 1 0 30

Positive H pylori 10 15 9 16 0 50

Cancer and positive 11 4 7 0 0 22

H pylori

Total 23 24 28 27 0 102

While analyzing the research, two participants disappeared
(one healthy person and one with both diseases)

Table 4 shows the frequency distribution of genotype and al-
leles of -305 G>A polymorphism in TNF gene promoter (TNF-q)
and 252 A>G in the first intron of LTA (TNF-B) gene among
patients with Helicobacter pylori infection and healthy control

people in Khorasan province of Iran.

Table 4. Frequency distribution of genotypes and alleles of -308 G>A
polymorphism in (TNF-a) TNF promoter and 252 A>G in the first intron of LTA
(TNF-B) gene

H-Pylori, Healthy Controls, P Value OR (95% Cl)
n=50 (%) n=30 (%)
Genotypes
TNF-308 G/G  30(60.00) 23(74.2) - -
TNF-308 G/A 4(8.00) 3(.679) 0.88 1.12(0.77-1.34)
TNF-308 A/A 16(32.00) 5(16.13) 0045  2.03(0.65-2.12)
LTA 252 A/A 27(54.00) 17(54.8) - -
LTA 252 A/G 13(26.00) 9(29) 0.69 1.07 (0.63-1.84)
LTA 252 G/G 10(20.00) 8(25.8) 0.59 1.07 (0.63-1.84)
Alleles
TNF-308 G 34(68.00) 26(83.87) - -
TNF-308 A 20(40.00) 8(25.8) 0.02 1.96 (0.80-1.91)
LTA252 A 40(80.00) 26(83.87) - -
LTA252 G 23(46.00) 17(54.83) 0.43 0.67 (0.54-1.65)

According to Table 5, TNF-308 A/A homozygote genotype and
A allele have a significant correlation with H pylori in TNF-308.
As a matter of fact, there is a correlation between TNF-308 A/A
and the possibility of affliction with infection (P < 0.05).

Table 5 represents the frequency distribution of genotype
and alleles of -308 G>A polymorphisms in TNF (TNF-a) gene
promoter and 252 A>G in the first LTA intron of (TNF-B) gene
among patients suffering from Helicobacter pylori infection
and gastric cancer and healthy control participants in Khorasan
province.

According to Table 5, the correlation between TNF-308 G/A
genotype and TNF-308 A/A genotype and TNF-308 A allele
with affliction with gastric cancer and H pylori is significant (P
< 0.05).

Table 5. Frequency distribution of genotype and alleles of G>A -308
polymorphisms in TNF (TNF-a) gene promoter and 252 A>G in the first LTA
intron of (TNF-B) gene

H-Pylori, Healthy Controls, P OR (95% Cl)
n=23 (%) n=30 (%) Value
Genotypes
TNF-308 G/G  13(56.52) 23 (74.2) - -
TNF-308 G/A 5(21.7) 3(9.67) 0.004 1.98(0.76-2.02)
TNF-308 A/A 5(21.7) 5(16.13) 0.043 1.77 (0.83-1.90)
LTA 252 A/A 9(68.7) 17 (54.8) - -
LTA 252 A/G 8(29.6) 9 (29.03) 0.98 1.05 (0.74-1.54)
LTA 252 G/G 6 (29.6) 8(25.8) 0.069 1.17 (0.45-1.32)
Alleles
TNF-308 G 18(78.26) 26 (83.87) - -
TNF-308 A 10(43.47)  8(25.8) 0.005 2.85(0.56-1.71)
LTA 252 A 17 (73.9) 26 (83.87) - -
LTA 252 G 14 (60.86) 17 (54.83) 0.064 1.27 (0.66-1.94)
Discussion

Helicobacter pylori and polymorphisms of the genes of some
cytokines such as TNF increase the level of relevant proteins
and cause surface inflammation of the stomach [10]. Atrophy
of the gastric mucosa is another factor that contributes to can-
cer [10]. Keeping in mind the fact that the next step in causing
cancer is chronic gastritis, it becomes clear that inflammation
and inflammatory responses play a major role in various types
of gastric cancer. Thus, the present research sought to study
the polymorphism of various TNF and LTA genotypes in order
to find the correlation between these inflammation mediators
in Iranian race in Razavi Khorasan and Northern Khorasan prov-
inces of Iran. As for the analysis of -TNFa polymorphism, the
patients were divided into the positive and negative H pylori
groups. The frequency of AA and A allele of TNF gene polymor-
phism among the patients who have gastric cancer with posi-
tive H pylori is significantly more common than healthy people.
As a result, this polymorphism has had a greater influence on
the possibility of affliction with cancer among people suffering
from infection. But this state has not been observed for poly-
morphism studied by LTA. As a matter of fact, polymorphism
of this gene has had no influence on the possibility of affliction
with cancer whether with infection or without it.

Various researches have pointed to the fact that genetic chang-
es in the area adjusting cytokine genes are associated with af-
fliction with various diseases [5, 8]. For example, a change from
G to A in -308 positios in a-TNF promoter increases the den-
sity of a-TNF and affliction of the individual with various dis-
eases including gastric cancer. Although molecular mechanisms
showing how genetic polymorphism influences cytokine gene is
not mostly available, different researches show that -380 poly-
morphism can influence the connection between transcription
factors and increase TNF-a gene expression [14]. Infection with
Helicobacter pylori studied in this research indicates that effect
of TNF-a in the presence of A308- allele in causing cancer is
much more than G308-. This result highlights the importance of
this region in adjusting a-TNF gene.

In 2001, a case-control study by Macron et al. on a Portuguese
population of 252 cases of gastric cancer compared to 220
people in control group investigated polymorphisms of a-TNF
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promoter in -238 and -308 positions in Helicobacter pylori. An
analysis of +ureA versus —ureA showed that -308 polymorphism
had no significant correlation with Helicobacter pylori infection
[15]. This is in line with the results of the current research. How-
ever, other researchers have recently shown that a genotype
change in -308 position from a-TNF position is more prominent
among those patients with positive Helicobacter pylori than
those with negative Helicobacter pylori [16, 17]. Therefore, the
results may have been influenced by the difference between
samples. If the correlation between these polymorphisms and
Helicobacter pylori and gastric cancer is proved accurately, the
polymorphism of the genes studied in this research is recom-
mended to be taken into consideration as markers and used in
clinical examinations.

Conclusion

On the strength of the present research, it can be concluded
that the effect of a-TNF in the presence of -A308 allele on
causing cancer is much more than that of -G308. A rise in
the density of a-TNF as a result of ~A308 polymorphism can
change the defensive reaction of the body and prepare it for
gastric infections such as Helicobacter pylori.
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Abstract

Aim: This study compares the impulsivity in patients addicted to industrial and traditional narcotics and healthy people. Material and Method: In this compara-
tive study, 40 people addicted to traditional narcotics (20 males and 20 females), 40 patients addicted to industrial narcotics (20 males and 20 females) and
40 healthy subjects (20 males and 20 females) were evaluated and selected by convenience sampling method from all male and female patients addicted to
traditional and industrial narcotics at Shahid Modarres hospital of Najafabad in Isfahan during September 2016 to January 2017. Barratt’s revised scale was
individually used to collect data. Kolmogorov-Smirnov test was applied to analyze normality of data. Multivariate analysis of variance (MANOVA) was used
to compare variance. Results: Based on the results of Kolmogorov-Smirnov test, distribution of all data was normal (0.051<P<1.000) and there was not any
significant difference between the industrial-traditional narcotics consuming people in terms of impulsivity subscales [attention (P=0.539), mobility (0.196),
self-control (P=0.051), recognition plexus (P=0.077), assiduity (P=0.133), and personality instability (P=0.116)]. However, there was a significant difference
between healthy people regarding these variables. Discussion: Based on the results of this study, it seems that there is an appropriate relationship between
impulsivity and industrial and traditional narcotics consumption.
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Introduction

Drug addiction can be considered as a brain injury [1] which is
associated with cognitive impairment. A part of the prefrontal
cortex (for instance the orbitofrontal cortex) plays a role in the
process of drug addiction by reducing the inhibition of impulsive
behavior [2]. Impulsivity is defined as the cause of unplanned
and rapid response to internal or external stimuli regardless of
negative consequences for ourselves and others [3]. Impulsiv-
ity plays a major role in the diagnosis of a variety of clinical
disorders such as drug dependence [4]. The drug consumers are
less sensitive to adverse consequences of their activities [5]
and are less able to use negative feedback of their behavior for
adaption of future behavior [6]. Impaired decision-making can
be considered as one of the most fundamental mechanisms of
impulsivity compulsive behavior and addiction. Its diagnosis can
estimate the actual incidence of the disorder. The neural imag-
ing studies support a variety of abnormalities in the prefrontal
cortex of people who consume drugs such as amphetamines [7].
The excitement and impulsivity are very important in patients
who consume industrial and traditional narcotics. Emotions
are the models of organism reaction to internal and external
stimuli, and they are manifested in pleasant-unpleasant (prox-
imity-avoidance), and irritation-inhibition dimensions and they
are gradually distinct from motives. According to the literature
review on impulsivity, the impulsive behavior is the core of nu-
merous mental disorders such as attention-deficit/ hyperactiv-
ity, conduct disorder, impulse control disorders, drug abuse,
bulimia, suicidal behavior, and some personality disorders [8].
Several studies have been conducted on the relationship be-
tween impulsivity and drug abuse disorder, and they consider
the impulsive behavior as one of the risks and persisting fac-
tors of this disorder, and also as the determinant of the type
of narcotics consumed by addicts such as the tendency to use
stimulants [9, 10]. This study seeks to compare impulsivity in
patients with impaired use of traditional and industrial narcot-
ics and healthy individuals.

Material and Method

This research is casual-comparative and performs a retrospec-
tive comparison of impulsivity in healthy subjects and all male
and female patients addicted to traditional and industrial nar-
cotics in Modarres Hospital of Najafabad in Isfahan between
October and February 2015. The healthy population included
all healthy males and females in Isfahan, and they were com-
pared regarding gender, age, and educational level, and they
were selected from people admitted to Shahid Modarres Hospi-
tal of Najafabad in Isfahan by convenience sampling. 120 par-
ticipants were randomly selected: 40 subjects were addicted
to traditional narcotics (20 males and 20 females), 40 subjects
were addicted to industrial narcotics (20 males and 20 females),
and 40 healthy subjects were (20 males and 20 females). In this
research, the criteria for patient inclusion were as follows: lack
of DSM-IV diagnostic criteria for the risk of any mental illness
without comorbidity or suffering from disorders axes 1 and 2
of DSM-IV according to clinical psychologist or psychiatrist’s
diagnosis; at least 18 years of age; at least literacy (primary-
school degree); lack of concurrent use of traditional and indus-
trial narcotics; and the ability to respond to questionnaire. The

exclusion criteria were: Utilization of DSM-IV diagnostic criteria
for the risk of any mental illness without comorbidity or suf-
fering from disorders axes 1 and 2 of DSM-IV according to
clinical psychologist or psychiatrist’s diagnosis; lack of at least
18 years of age; lack of literacy (primary-school degree); back-
ground of concurrent use of traditional and industrial narcotics;
and lack of ability to respond to questionnaire. The impulsivity
as considered as the dependent variable; and the patients ad-
dicted to narcotics (traditional and industrial) were considered
as the independent variables. This research was conducted by
receiving a referral from the Islamic Azad University of Naja-
fabad to Shahid Modarres Psychiatric Hospital of Najafabad
in Isfahan of patients, and then by investigating the patient
records according to psychiatrist’s diagnosis and structured
diagnostic interview, and selecting the target samples based
on the research conditions. Finally, Barratt Impulsiveness Scale
(BIS) was individually implemented at the hospital by the re-
searcher. The demographic characteristics were studied based
on the level of education, marital status and duration of drug
consumption separately for those addicted to traditional and
industrial narcotics and healthy people.

The axis-1 disorders of DSM-IV were diagnosed through a di-
agnostic interview by psychiatrists or psychologists. Barratt
Impulsiveness Scale (BIS): This questionnaire (eleventh edition)
was introduced by Ernest Barratt. Its validity and reliability are
examined by Ekhtiari et al. in 2008 [11]. It is based on Bar-
ratt’s theory of personality and consists of 30 questions and
evaluates six factors (attention, mobility, self-control, recogni-
tion plexus, assiduity, and personality instability). The questions
are multiple-choice and ranked from rare to almost always. The
highest obtained score will be 120. The results indicate the ap-
propriate reliability and validity of the questionnaire. Barratt
concludes that the impulsiveness scale is a proper tool with
high validity for investigating the impulsivity in people.

The statistical analysis was performed at the level of descrip-
tive statistics in terms of frequency percentage, frequency,
mean and standard deviation, and the research hypotheses
were confirmed by the inferential statistics through multivari-
ate analysis of variance (MANOVA). Statistical results were
analyzed using SPSS20 software. First, the normality of data
distribution was examined by Kolmogorov-Smirnov test. The
MANOVA was used to compare variances. Data of those vari-
ables, which had significant difference according to comparison
test of variance was evaluated by Tukey post hoc test to find
the variance of which groups had a significant difference and
which groups had a statistical significant difference.

Results

All studied subjects in Shahid Modarres hospital of Najafabad
were classified into three groups as;the people addicted to;
traditional narcotics, industrial narcotics and healthy subjects.
Their demographic information is presented in Table 1. 50% of
subjects were male, and other 50% were female. As shown, the
number of males and females were equal to 50% in all three
groups. Among people addicted to traditional narcotics, 35%
(n=14) had primary school degrees, 30% (n = 12) had second-
ary school degrees, and 35% (n= 14) had high school diploma or
associate degrees. Among people addicted to traditional nar-
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cotics, 30% (n=12) had primary school degrees, 37.5% (n=15)
had secondary school degrees, 30% (n=12) had high school di-
ploma or associate degrees, and 27.5% (n=11) had bachelor or
master’s degrees. According to Table 1, 2.5% (n= 1) of healthy
people had bachelor or master’s degrees. 35% (n=14) of people
addicted to industrial narcotics were married and 65% (n=26)
were single. 40% (n= 16) of people addicted to traditional nar-
cotics were married and 60% (n=24) were single. However, 32%
of healthy people (n= 13) were married, and 67.5% (n=27) were
single as shown in Figure 1.

Table 1. Demographic data of studied subjects based on the frequency and
relative frequency

Industrial Traditional Healthy
consumer consumer people
DemograPhIF > > > > > >
characteristics S ¢ c S ¢z = e &
& ®g & &®z ©& R®Ba
o T @ L T 9 o T 0
[ [a'aguytey [ [a'=gyte [T [a'agytey
Male 20 50 20 50 20 50
Gender
Female 20 50 20 50 20 50
Primary school 14 35.0 12 30.0 13 32.5
5 ~econdary 12 300 15 375 15 375
z school
E High school
5 )
g diploma/ 14 350 12 300 11 275
g Associate
= degree
Bachelor/ 0 1 25 1 25
master’s degree
Marital  Single 26 65 24 40 27 67.5
status  Married 14 35 16 60 13 325

Figure 1. Bar graph of educational level separated for individual groups

Furthermore, the information about the average duration of
traditional and industrial narcotics consumption in years is pre-
sented in Table 2.

Figure 2. Bar graph of marital status for individual groups

Table 2. Average age and duration of narcotics consumption in research
participants in 2015-16

Samples’ age Narcotics consumption duration

Industrial Traditional Industrial Traditional

narcotics narcotics narcotics narcotics

consumers consumers consumers consumers
standard standard standard standard

Mean L L L L
deviation deviation deviation deviation

3548 9.2 39.51 832 11 7.56 9.43 718

According to the obtained mean values, the mean consumption
in samples of traditional narcotics group is less than the mean
consumption in samples of industrial narcotics group, while the
traditional narcotics consumers’ age is higher than the indus-
trial narcotics users.

Figure 3. Bar graph of narcotics consumption duration for individual groups

Table 3 presents the descriptive information including the mean
and standard deviation, minimum and maximum for subscales
of attention, mobility, self-control, recognition plexus, assiduity,
and personality instability.
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Table 3. Descriptive statistics of impulsivity variable and its subscales

Group

Standard
deviation
Minimum
Maximum

Mean

Industrial narcotics consumers 2.09

o o
a D
[V
o
W
Y
o

Attention Traditional narcotics consumers ~ 2.50 1.0 3.60
Healthy people 350 041 260 40
Industrial narcotics consumers 194 036 114 257
Mobility Traditional narcotics consumers 229 0.66 1.14 3.57
Healthy people 340 052 20 4.0
Industrial narcotics consumers 215 072 133 333
Self-control  Traditional narcotics consumers 2.68 059 1.50 3.67
Healthy people 345 042 233 40
Industrial narcotics consumers 204 069 10 3.40
’Fjleef(zinition Traditional narcotics consumers 221 0.61 1.0 3.40
Healthy people 272 046 160 3.60
Industrial narcotics consumers 231 080 125 40
Assiduity Traditional narcotics consumers 293 053 1.75 4.0
Healthy people 332 033 250 40
Industrial narcotics consumers 215 068 1.0 3.0
;izob':ﬁgfy Traditional narcotics consumers 249 0.82 1.0 4.0

Healthy people 311 064 167 40

According to Kolmogorov-Smirnov test, distribution of all data
is normal (P>0.05).

Table 4. Kolmogorov-Smirnov on research variables

° s >
c = = > =z
i=] > S = £ < =
g = § ®3 3 53
3 5 o S 3 7 o 3
< s & £a < =
Z Test statistics 1.04 1.03 1.35 113 115 1.30
Significance level 0.23 0.24 0.051 0.153  0.14 0.067

The multivariate analysis of variance (MANOVA) was also per-
formed on impulsivity variables in three groups and both gen-
ders according to Table 5.

Table 5. Results of MANOVA in impulsivity variable

£ Degree of Degree Signifi-
-] freedom of
S % Name of test Value for freedom F-test cance
gz hvpothesi f level
'_E g ypOt es|s or error
Pilla's trace ) g06 12 156 8776  0.000
test
Wilks 0237 12 154 1353 0.000
lambda test
Hotelling 304 12 152 1925 0000
trace test
S Roy's largest
o hoyslargest 54979 6 78 3872 0.000
(&} root
Pilla's trace o> 6 77 0291 094
test
Wilks
da gt 0978 6 77 0291 094
Hotelling 0023 6 77 0291 094
N trace test
Q
g ,
g Royslargest 2 ¢ 77 0291 094
(&} root

There is a significant difference between the industrial and tra-
ditional narcotics consumers and healthy people at least in one
of the variables namely the attention, mobility, self-control, rec-
ognition plexus, assiduity, and personality instability (P=0.000),
but there is not any significant difference between the both
female and male genders in terms of above-mentioned vari-
ables (P=0.94). According to results for mobility and personality
instability, there is a significant difference between the inter-
action of gender and groups, but there is not any significant
interaction between gender and group.

Conclusion

In group variable (industrial narcotics consumers, traditional
narcotics consumers, and healthy subjects), the significance
levels of all tests are less than 0.05 indicating that there is
a significance difference between the industrial narcotics con-
sumers, traditional narcotics consumers, and healthy subjects
at least in one of the dependent variables (Attention, mobility,
self-control, recognition plexus, assiduity, and personality in-
stability) (P<0.001). According to this finding, there is a signifi-
cance difference between the industrial narcotics consumers,
traditional narcotics consumers, and healthy subjects in terms
of all impulsivity subscales (P<0.001), but there is not any sig-
nificance difference between the industrial narcotics consumers
and traditional narcotics consumers in all studied variables, but
there is a significance difference between narcotics consumers
and healthy subjects. The mean value for healthy subjects is
significantly higher than the mean value for narcotics consum-
ers. Results of this research are consistent with research by
Fox and Bergquist who studied the procedure of emotions and
impulsivity in cocaine consumers [12], Mokri and Ekhtiari who
studied the relationship between impulsivity indices and risk-
seeking behavior with craving for in narcotics consumption in
different groups of opiate addicts [13], Haddadi who compared
the effects of Risperidone and Fluoxetine in combination with
treatment group of impulse control on improving the impulsiv-
ity and slip in crack-heroin addicts under the Methadone main-
tenance treatment (MMT) [14], and Azami et al who investi-
gated the effect of emotion regulation training based on Gross
model on reduction of impulsivity in drug-dependent individuals
[15]. The variety of causes, which can lead to impulsive behav-
ior, is the complicated point in the study of impulsive behavior.
Impulsivity is the main core of numerous kinds of social harm
such as drug abuse, pathological gambling, and crime [16]. Ac-
cording to results, there is a significant difference between
narcotics consumers and healthy subjects. The mean value for
healthy subjects is significantly higher than the mean value for
narcotics consumers. In general, the results of this research are
consistent with previous findings confirming that both groups
of traditional and industrial narcotics consumers have higher
impulsivity than normal people. However, there is not any dif-
ference between these two groups in any aspect of impulsivity
according to evaluation by impulsivity test. Following the expla-
nation of these results, for instance, a narcotics consumer may
show such impulsive behavior due to the tendency to risk-taking
behaviors, much attention to incentives, neglect of harm, inter-
est in experiencing the new issues, or other psychological traits.
Furthermore, the impulsive behavior is different from the com-
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pulsive behavior under which the person is aware of the behav-
ior, and the purpose of behavior is not pleasure but generally
avoidance of anxiety. Furthermore, it is different from behavior
caused by a failure in judgment and decision-making; and the
person is in fact at the disorder judgment stage.

Suggestions

Since the quantitative measurement of human behavior has
been always affected by mental background such as feelings,
emotions, attitudes and perceptions, and the use of question-
naire as a self-report tool cannot determine the exact status
of subjects, and the research has this restriction, this study is
conducted on a small population; hence, the generalization of
its results to other population members should be done with
caution.

Acknowledgments: This article is derived from a research proj-
ect for master’s thesis. The authors appreciate the great coop-
eration by all people who helped us to conduct this research.

Competing interests
The authors declare that they have no competing interests.

References

1. Pulvirenti L, Diana M. Drug dependence as a disorder of neural plasticity: focus
on dopamine and glutamate. Rev Neurosci. 2001; 12(2): 141-58.

2. Kringelbach ML, Rolls ET. The functional neuroanatomy of the human orbito-
frontal cortex: evidence from neuroimaging and neuropsychology. Prog Neurobiol.
2004; 72(5): 341-72.

3. Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psychiatric as-
pects of impulsivity. Am J Psychiatry. 2001; 158(11): 1783-93.

4. Dawe S, Loxton NJ. The role of impulsivity in the development of substance use
and eating disorders. Neurosci Biobehav Rev. 2004; 28(3): 343-51.

5. Bechara A, Dolan S, Denburg N, Hindes A, Anderson SW, Nathan PE. Decision-
making deficits, linked to a dysfunctional ventromedial prefrontal cortex, revealed
in alcohol and stimulant abusers. Neuropsychologia. 2001; 39(4): 376-89.

6. Bechara A, Damasio AR, Damasio H, Anderson SW. Insensitivity to future conse-
quences following damage to human prefrontal cortex. Cognition. 1994; 50(1-3):
7-15.

7. Kim SJ, Lyoo IK, Hwang J, Chung A, Hoon Sung Y, Kim J, et al. Prefrontal grey-
matter changes in short-term and long-term abstinent methamphetamine abus-
ers. Int ) Neuropsychopharmacol 2006; 9(2): 221-8.

8. Attentional blink in adolescents with varying levels of impulsivity - Journal of
Psychiatric Research [Internet]. [Cited 2017 Jan 29]. Available from: http://www.
journalofpsychiatricresearch.com/article/S0022-3956 (04)00080-9/abstract

9. Hayaki ), Stein MD, Lassor JA, Herman DS, Anderson BJ. Adversity among drug
users: relationship to impulsivity. Drug Alcohol Depend. 2005; 78(1): 65-71.

10. Bornovalova MA, Daughters SB, Hernandez GD, Richards JB, Lejuez CW. Dif-
ferences in impulsivity and risk-taking propensity between primary users of crack
cocaine and primary users of heroin in a residential substance-use program. Exp
Clin Psychopharmacol. 2005; 13(4): 311-8.

11. Hamid A, H. P, G. Edge, MK Factors, s Haniyeh, the conductor. Validity and
reliability of the Persian version of the questionnaire of Eysenck, Barratt, Dickman
and Zuckerman in determining the risk-seeking behavior and impulsivity 1387;
14 (354): 326-36.

12. Fox HC, Bergquist KL, Casey J, Hong KA, Sinha R. Selective Cocaine-Related
Difficulties in Emotional Intelligence: Relationship to Stress and Impulse Control.
Am ) Addict Am Acad Psychiatr Alcohol Addict 2011; 20(2): 151-60.

13. Lightning M, H O, H s, H G, P I. The relationship between impulsivity and
risk-seeking behavior and craving in different groups of opiate addicts 1387; 14
(354): 258-68.

14. Haddadi of Allah, cute Fathi H., Karimi M, Akbari S, Soltaninejad not. Compare
the effectiveness of the drugs risperidone and fluoxetine in combination thera-
py with impulse control, impulsivity and slip on improving crack heroin addicts
treated with methadone. Journal of Research Atyadpzhvhy. 2013; 7 (25): 89-102.
15. Joseph A, F. S., A. B, H. Ch. The effectiveness of emotional regulation based
on gross model in reducing impulsivity in drug-dependent individuals 1393; 8 (30):
127-41.

16. Petry NM. Substance abuse, pathological gambling, and impulsiveness. Drug
Alcohol Depend 2001; 63(1): 29-38.

How to cite this article:

Panahi A, Hodaei F, Ghorbani M. Compare impulsivity between traditional and in-
dustrial drug-dependent people and healthy people. J Clin Anal Med 2017;8(suppl
4): 403-7.

Journal of Clinical and Analytical Medicine | 407



Developing a scoring system to select cases requiring chest
radiography following catheterization of the central venous
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Abstract

Aim: Central venous catheterization (CVC) is a standard intervention with various side effects such as pneumothorax. The principle of routine chest radiography
following catheterization has been recently challenged. The present research seeks to develop a scoring system to select patients requiring radiography follow-
ing central venous catheterization. Material and Method: As many as 210 patients requiring central venous catheterization participated in this cross-sectional
research. They were assessed and studied concerning pneumothorax risk factors including a body mass above 30, history of emphysematous disease or neck
and chest cage surgery, a history of catheterization, number of punctures, inappropriate position during CVC, treatment with a ventilator. Finally, the pre- and
post-catheterization chest radiographs were compared to one another, and the sensitivity and specificity of the scoring system were measured. Results: A
frequency of 5.24% was reported for pneumothorax. There was a significant correlation between the number of punctures, patient’s position and history of
catheterization with the occurrence of pneumothorax (P < 0.001). A frequency of 80% was observed for pneumothorax with a score above 4. This frequency
was significantly more than what was noted in the group with a score less than 4 (P < 0.001; OR: 174.2). The sensitivity and specificity of the scoring system
used for the score above 2 were 81.8% and 87.9% respectively. Discussion: According to the results achieved in this research, the possibility of pneumotho-
rax among patients with an overall score less than 2 is insignificant, and the routine radiography of the chest following the catheterization is not necessary.
However in cases with a score of more than 4, the possibility of pneumothorax is higher, and it is necessary to conduct radiography with short intervals and
even more than once.
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Introduction

Central venous catheterization (CVC) has become a common
intervention in many therapeutic centers, particularly in 1CU
[1, 2]. The central venous catheterization usually seeks to
study hemodynamic variables, prescribe different liquids,
medicines, blood products, and parenteral nutrition in critically
ill patients. This intervention has serious side effects including
pneumothorax, hemothorax, cardiac tamponade, sepsis and
thrombosis [1-4]. These side effects are life-threatening even in
the best hospitals and with the best equipment [3, 4].

The prevalence of pneumothorax for experienced doctors in
1.5 to 3% [5]. Considering the uncommon yet significant side
effects of catheterization, chest cage radiography is routine
and mandatory.

Various researches have been conducted recently to study
the importance and usefulness of preparing routine chest
radiography [6, 7] highlighting its little value. Moulgard et al.
pointed to the fact thatin simple routine radiographs of the chest
cage usually prepared with a low quality increases the possibility
of making mistakes and ignoring small pneumothoraxes. On
the other hand, iatrogenic pneumothoraxes have no symptoms
at first, and air leakage is so slow in critically ill patients
undergoing treatment with positive-pressure ventilator, and
this will result in delayed pneumothorax. The researchers of the
current paper demand the omission of the law which requires
routine preparation of radiographs after catheterization [6]. In
a 4-year research which studied 2230 cases of catheterization,
Pickor et al. showed that all cases of pneumothorax were
marked prior to radiography and 48% of all radiographs were
unnecessary [8].

Considering the dispute among the researchers and doctors
concerning the routine chest radiograph after central venous
catheterization, the present research seeks to develop a scoring
system for patients requiring chest radiography following the
central venous catheterization among the patients hospitalized
in the ICU.

Material and Method

This is a cross-sectional research conducted on 210 patients
hospitalized in the surgery and intensive care units of Vali Asr
(PBUH) Hospital pf Arak city.

Need for central venous catheterization for any reason, a
minimum stay of at least four days in the unit, no existence
of chest tube and completion of informed consent certificate
were the inclusion criteria defined for this research. Patient’s
death, intervention by other doctors, patient’s desire to leave
the research and any reason rendering the preparation of
radiography impossible were the exclusion criteria of the
research.

Obtaining the informed consent of the patient or his protector,
all clinical information of the patient including his age, gender,
body mass index, background diseases, and history of previous
operations were recorded, and the score of each patient was
determined based upon the scoring system recommended by
the research. Two chest radiographs were made before and
after catheterization for each patient. Except for the marked
cases which required immediate tracking and timely treatment,
the second radiograph of all patients was conducted 8 hours

after catheterization. All processes of catheterization were
carried out by a senior general surgery resident.

The scoring system used in the research is presented in Table
1. Finally, SPSS software and Chi-Square and Mann-Whitney
U and logistic regression tests were used to analyze the data.
ROC curve was also utilized to calculate the sensitivity and
specificity of the test.

Table 1. The scoring system used in the research

Variable Variable status Score
BMI 30 < 1
30 > 0
Number of punctures 3< 2
1-3 1
Appropriate position Yes 1
No 2
Emphysematous disease history Yes 1
No 0
Neck and chest surgery history Yes 1
No 0
Catheterization history Yes 1
No 0
Under ventilator Yes 1
No 0
Results

As many as 136 male (64.8%) and 74 female (35.2%) patients
were studied in this research. The average age of the patients
was 49.22 + 95.146 years. The clinical information of the
patients is presented in Table 2.

Table 2. The clinical information of the patients studied during catheterization

Variable Frequency percentage
History of Yes 39 18.6
Emphysematous No 171 04
History of neck or Yes 6 2.9
chest surgery No 204 971
Hospitalization unit ICU 52 24.8
Other units 158 75.23
Access to central 102 48.57
venous
Saeas:tr;::ation Need for compI‘e.te 26 12.39
parenteral nutrition
Central venous blood 75 35.71
pressure control
Plasmapheresis 3 1.43
Catheterization site Subclavian vein 199 94.76
Jugular vein 5 2.38

The average length of preparing chest radiography after
catheterization was 7.313 = 2.11 hours (range: 1-24). Of all
the patients undergoing catheterization for various reasons,
11 cases of pneumothorax (5.24%) and 1 case of hemothorax
(0.5%) were observed, and ten patients underwent treatment
using chest tube. The diagnosis of all cases suspicious of
pneumothorax and hemothorax in the clinical examination was
proved by preparing chest radiography.

As hemothorax was observed in only one patient in this
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research, it was by no means possible to statistically study the
correlation between the occurrence of hemothorax and the risk
factors discussed in the current paper.

Of all the patients studied, 103 cases were under ventilator
where 5 cases of pneumothorax were observed. No significant
correlation was observed between ventilator and occurrence of
pneumothorax (P = 0.807).

As it is shown in Table 3, there is a significant correlation
between thenumber of punctures, patient’s position (appropriate
position), and history of catheterization with the occurrence of
pneumothorax.

Table 3. Studying the correlation between the factors influencing the scoring
system and occurrence of pneumothorax

Variable Pneumothorax
Total (positive cases of P
pneumothorax)
BMI 30 > 188 (9) 0.391
30 < 22 (2)
Number of 1-3 194 (2) < 0.001
punctures 3< 16 (9)
Patient’s position Appropriate 197 (3) < 0.001
Inappropriate 13 (8)
History of Yes 39 (4) 0.119
Emphysematous No 17107
History of neck or  Yes 6 (0) 0.559
chest operation No 204 (1)
History of Yes 5(2) < 0.001
catheterization No 205 (9)
Treatment with Yes 103 (5) 0.807
ventilator No 107 (6)

Using the recommended scoring system (Table 1), an individual
score ranging from 1 to 6 was calculated for each patient.
Initially, a score of 1 to 4 was designated as low risk for
occurrence of pneumothorax, and a score of 4 < was considered
highly risky. The occurrence of pneumothorax among patients
with a score of 4 < was significantly more (P < 0.001). According
to the present research, the possibility of pneumothorax is 80%
if the score exceeds 4.

Logistic regression method was also utilized to analyze the
data. In logistic regression according to Enter’s method, the
following chance of pneumothorax occurrence in number
of punctures with OR:4.26 (Cl,: 2.24-8.093 & P < 0.001),
patient’s position with OR: 103.47 (Cl,,: 20.963-510.675 & P
< 0.001) and history of catheterization with OR:14.519 (Cl
2.98-15.033 & P < 0.006) were reported.

Logistic regression according to Enter method was also

95%°

conducted for patient’s score based upon the above-said
categorization. In this research, the chance of pneumothorax
occurrence in the group with a high risk of pneumothorax (a
score of 4 or more) and OR:174.2 (Cl,,: 30.290-1002 & P <
0.001) was calculated.

The sensitivity and specificity of the scoring system used in this
research were calculated by drawing ROC curve to determine
the risk of pneumothorax occurrence. These two variables for a
score of 2.5 or more were 81.8% and 87.9%, respectively.

Discussion

Based on the results of the present research, more than three
punctures, inappropriate patient’s position, and the previous
history of catheterization have a significant correlation with the
occurrence of pneumothorax. The higher number of punctures,
inappropriate patient’s position and the previous history of
catheterization increase the chance of pneumothorax 4, 103
and 14 times respectively.

On the other hand, drawing a division between the scores
obtained from the scoring system and dividing them into low
risk (1 to 4) and high risk (4 or more) indicates a higher chance
of pneumothorax in the high-risk group.

Utilization of portable method in preparing the radiography of
some patients and the low quality of some radiographs were
the limitations of this research, and a lot of efforts were made
to keep these cases at the minimum level. The small number
of hemothorax occurrence rendered the statistical analysis
impossible.

According to the results of the present research, if the score
obtained through the scoring system is less than 2, the
possibility of pneumothorax occurrence will be very little
(approximately 0), and the routine radiography of the chest will
not be necessary. If the resulting score exceeds 4, the possibility
of pneumothorax will be high, and chest radiography will be
necessary more than once and with short intervals. In the
present research, catheterization by trained and skillful people
is described as a safe intervention [6].

In a research by Pickor et al, where 2230 cases of
catheterization were studied, the prevalence of pneumothorax
was 0.58% which was much less than the occurrence rate in the
current research. This probably indicates the importance of the
intervening doctor’s skill. The present research found 48% of
post-catheterization radiographs useless [8].

On the other hand, as all 11 cases of pneumothorax occurrence
and 1 case of hemothorax were initially reported based
upon suspicious clinical symptoms and later proved by chest
radiography, the value of routine chest radiography is still
disputed. In Pickor’s research, all cases of pneumothorax were
initially diagnosed by clinical symptoms. In his research, he
has reaffirmed the importance of paying attention to clinical
symptoms if it is necessary to prepare radiography [8].
Simultaneous attention to the score and clinical symptoms of
the patient is necessary to decide about radiography.

Because a rise in the score of the patient and the effective
variablesresults in the higher risk of pneumothorax, interventions
in patients with a score of 4 or more is recommended to be
conducted under sonographic or fluoroscopic guide to reduce
the chance of pneumothorax occurrence. Interventions by
an experienced physician is a useful method to reduce the
possibility of influential complications.

Recent studies and guidelines have recommended
catheterization under sonographic or fluoroscopic guide in
adults as well as children. This intervention has been described
as a factor which reduces the possibility of pneumothorax and
other complications of catheterization [9-11].

4710 | Journal of Clinical and Analytical Medicine



Catheterization of the central venous

Conclusion

The acceptable sensitivity and specificity of the scoring system
used in this research and its simple utilization can help us in
making decisions to prepare chest radiography following
catheterization. We recommend further researches in various
centers to measure the validity of the present system of scoring
so that preparation of chest radiography after catheterization
becomes purposeful and less time and equipment be wasted.

Acknowledgement

The present research was conducted as the Ph.D. dissertation
of General Surgery (with the ethics code of 89-102-8) with
the financial support of the research deputy of Arak Medical
Sciences University. The authors extend their thanks to the
cooperation of the research deputy of Arak Medical Sciences
University.

Human Rights Statement: All procedures performed in this
study involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards

Animal Rights Statement: Nonapplicable

Conflict of Interest Statement:
The authors has no conflict of interest

Funding: None

Scientific Responsibility Statement: The authors declare that
they are responsible for the article’s scientific content including
study design, data collection, analysis and interpretation,
writing, some of the main line, or all of the preparation and
scientific review of the contents and approval of the final
version of the article.

References

1. McGee DC, Gould MK. Preventing complications of central venous catheterization. New
England Journal of Medicine 2003; 348(12): 1123-33.

2. Merrer J, De Jonghe B, Golliot F, Lefrant JY, Raffy B, Barre E, et al. Complications of
femoral and subclavian venous catheterization in critically ill patients. JAMA: the journal of
the American Medical Association 2001; 286(6): 700-7.

3. Bagheri SM, Gharib MH. How can a radiologist reveal more practical information using
dynamic study of cavernosal artery after injection of vasoactive agents? Iran J Radiol 2015;
1;12(1):¢12556.

4. Krauss D, Schmidt G. Cardiac tamponade and contralateral hemothorax after subclavian
vein catheterization. CHEST Journal 1991; 99(2): 517-8.

5. Bodenham A. Reducing major procedural complications from central venous
catheterization. Anaesthesia 2011;66(1):6-9.

6. Molgaard O, Nielsen M, Handberg B, Jensen J, Kjaergaard J, Juul N. Routine X-ray control
of upper central venous lines: Is it necessary? Acta anaesthesiologica scandinavica 2004;
48(6): 685-9.

7. Bailey SH, Shapiro SB, Mone MC, Saffle JR, Morris SE, Barton RG. Is immediate chest
radiograph necessary after central venous catheter placement in a surgical intensive care
unit? The American journal of surgery 2000; 180(6): 517-22.

8. Pikwer A, Baath L, Perstoft I, Davidson B, Akeson J. Routine chest X-ray is not required
after a low-risk central venous cannulation. Acta anaesthesiologica scandinavica 2009;
53(9): 1145-52.

9. Guidance on the use of ultrasound locating devices for placing central venous catheters.
NICE guidance 49, 2002. Available from: http://www.nice.org.uk/TA49.

10. Hind D, Calvert N, McWilliams R, Davidson A, Paisley S, Beverley C, et al. Ultrasonic
locating devices for central venous cannulation: meta-analysis. Bmj 2003; 327(7411): 361.
11. Karakitsos D, Labropoulos N, De Groot E, Patrianakos AP, Kouraklis G, Poularas J, et
al. Real-time ultrasound-guided catheterisation of the internal jugular vein: a prospective
comparison with the landmark technique in critical care patients. Crit Care 2006; 10(6):
R162.

How to cite this article:

Keykhali N, Broujerdi GN. Developing a Scoring System to Select Cases Requiring
Chest Radiography Following Catheterization of the Central Venous. J Clin Anal
Med 2017;8(suppl 4): 408-11.

Journal of Clinical and Analytical Medicine | 471



An MRI study of various parts of pons

MRI study

Mohammad Reza Salahshoor’, Shiva Roshankhah', Cyrus Jalili1, Farzad Rajaei?
"Department of Anatomical Sciences, Medical School, Kermanshah University of Medical Sciences, Kermanshah,
’Department of Anatomy, Faculty of Medicine, Qazvin University of Medical Sciences, Qazvin, Iran

Abstract

Aim: In the field of neuroanatomy, morphometric studies on many parts of the brain are still not accessible. The appearance of magnetic Resonance Imaging
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Introduction

With the advent of MRI and the possibility of producing precise
and wonderful images from human brain at different planes, it
is now possible to reply many unclear questions related with
the effect of various factors such as height on human brain [1].
In the field of anatomy, mainly neuroanatomy, morphometric
studies on many parts of the body are still not accessible and
this maybe has been associated with the absence or unavail-
ability of such equipments to previous scientists. Present data
in neuroanatomy texts regarding the dimensions of different
parts of the brain is restricted to major parts and usually one
dimensional and little information on details of different sizes
is available [2]. As the previous morphometric studies were
done on cadavers through open brain surgeries and because of
postmortem changes especially atrophy, and also inaccessibil-
ity to many parts of the brain in three-dimensional form in a
live person, it is essential the current information attained from
alive and healthy individual using new method to be compared
with previously recorded cases. Hence, in present study effort
has been made to study different dimensions of some parts
of the pons in more details. This leads to generation of data
associated with the size of these parts and further compari-
son of these values with height will give rise to results which
can help broadening the horizon of the knowledge of anatomy.
Since many pathologic cases including, syndromes, drugs and
toxic agents can cause alterations in size of these parts [3],
the present study could be helpful in identifying the racial dif-
ference regarding the size of target parts, difference in size of
pons in live and dead humans and lastly, determining the size
of different parts of pons in accordance with height. Previous
works has mostly focused on the volume of pons [4 and 5] with-
out reference to dimensions of several parts of this organ and
only concentrated on the volume of some parts of the pons in
men and women at different ages [6,7,8 and 9]. Considering
the functions of pons, the importance of lesions involving this
organ [10 and 11], and lack of information, it seems that per-
forming morphometric studies on pons to determine and record
the dimensions of different parts and also the effect of height
on dimensions of these parts, to be crucial in enlightening such
information.

Material and Method

This was an experimental study carried out on three hundred
peoples referred to MRI center at Imam Reza hospital in Ker-
manshah (Iran). Forms were used to collect data from patients
with demands for brain MRI. The data including height, history
of earlier diseases were documented. However, only the pa-
tients with no history of any kind of diseases and with normal
state of health were included in our study. The patient was lo-
cated in a supine position while the subject’s jaw was as close
as possible to the chest and the Orbito Metal Base Line (OMBL)
in a position vertical to bed surface. This is of major impor-
tance to make comparable investigations in different people.
The MRI tool used in our study was a Phillips product (Nether-
lands), version 2009, a 20-inch LCD monitor, with an intensity
of 2 Tessla, 4mm thickness at posterior cavity and 0.7 mm GAP.
Following imaging process, morphometric studies were carried
out using images with no rotation and artifacts selected based

on evidence obtained through forms and also the report of MRI
specialist on health state of brain for each patient. At next step,
following the preparation of various sagittal, coronal, and axial
views, the best T1 views, based on standard researches were
selected for anatomical studies [11 and 12]. Using the device
measuring system and also marking the image ends at two dif-
ferent points, the measurements were measured in mm (Fig1).

Figure 1. The axial view for morphometric study of transverse length of pons.

Regarding the lack of symmetry and regular geometric shape
in parts under study, measurements were done at diverse di-
rections and the biggest value was taken as the actual length.
Repeating this procedure on other sections gave rise in genera-
tion of values, among those, the largest ones were adopted as
real height, length, and width for the structure under study (Fig
2).

Figure 2. The Midsagital view for morphometric study of length of pons and basal
part of pons.
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Efforts were made to perform the same type of study on differ-
ent persons using clear anatomical sections such as midsagital
ones particularly in morphometric studies of pons (Fig 3).

Figure 3. The Midsagital view for morphometric study of the height of basal and
tegmentum part of pons.

Considering all preconditions, the patient was allowed to be in-
cluded in our study. Thus, out of many patients, three hundred
cases meeting all the requirements were involved in our study.
Regarding the ethical considerations, special codes were used
instead of actual names when filling forms or studying MRI im-
ages. Furthermore, all patients provided the study group with
individually signed consensus forms while no obligation or extra
costs were imposed.

Statistical examines were performed by using t test, Pearson’s
correlation coefficient and regression. Differences between
groups with P value of 0.05 or less to be considered as signifi-
cant.

Results

A total of three hundred healthy peoples including 124 males
(41.3%) and 176 females (58.7%) aged between one and
eighty-five years, were studied. The patients were divided into
five groups Based on their height (table 1).

Table 1. Distribution of study groups based on their height

Height (cm) 49-149  150-159 160-169 170-179 180-200
Number of 54 102 87 30
people

Percentage 8.7 18 34 29 10.3

Following the necessary investigations on study groups, the di-
mensions of different parts were obtained in millimeter. The
size of various parts in five height groups is presented in table
2.

The information showed that there was significant correlation
between different parts of pons and the height in men (p<0.05).
Among women, except for the length of tegmentum and the
height of basal part of pons, significant correlations were found
between height and the dimensions obtained for other parts
of the pons (p<0.05). Correlation and regression coefficients
for those parts of the pons showing significant relationship
with height were as follows: Height of tegmentum of pons:
15.10+0.03x (body height). Length of pons: 15.16+0.04x (body
height). Length of basilar of pons: 11.55+0.03x (body height).
Transverse length of pons: 17.84+0.06x (body height). Length
of tegmentum of pons: 3.76+0.00x (body height). Height of
basal of pons: 16.59+0.05x (body height). It means that when
height increases by 1 mm, a value of 0.03 mm will be added to
the Height of tegmentum of pons.

Discussion

The current study which was aimed to morphometrically in-
vestigate the pons and evaluating the effects of height on
dimensions of pons, resulted in determination of sizes of dif-
ferent parts of the pons in accordance with height; a set of
information unavailable in current reference anatomical texts
so far. Furthermore, our data are suggestive of the presence of
a size-associated correlation between the dimensions of vari-
ous parts of pons with height as shown by the greater values
for totally parts of pons in tall men compared to short ones.
This relationship was only significant in few parts of pons in
women and no significant correlation between the length of
tegmentum, height of basilar of pons and the height of body
was recognized. In general, the size of pons in tall individuals
is bigger than that of shorter ones. Studies on healthy people
pons using MRI only equated the volume of basilar of pons be-
tween two sexes considering the effect of age with no refer-

Table 2. Dimensions of different parts of pons in mm in different height groups (figures in brackets stand for standard deviation)

Height (cm) Part of pons 49-149 150-159 160-169 170-179 180-200
Transverse length of pons Male 23.94 (2.689) 26.83(1.185) 26.99 (1.259) 27.51 (1.375) 27.91 (1.240)
Female 22.45 (2.834) 26.34 (1.564) 26.89 (1.234) 27.11 (1.98) 27.26 (1.321)
Length of tegmentum of pons Male 4.33(0.485) 4,51 (0.621) 4.41 (0.574) 4.58 (4.70) 4.70 (0.47)
Female 4.13 (0.53) 4.11 (0.78) 4.151 (0.186) 4.08 (4.66) 4.50 (0.12)
Length of basal part of pons Male 14.83 (1.043) 16.85(1.318) 17.01 (1.242) 17.8 (1.114) 17.43 (0.992)
Female 13.13 (1.145) 16.56 (1.225) 16.88 (1.170) 17.63(1.112) 17.03 (0.920)
Length of pons Male 19.33 (1.495) 21.15(1.122) 21.35 (1.367) 21.68 (1.233) 22.09 (1.164)
Female 18.73 (1.528) 20.34 (1.409) 21.11 (1.225) 21.41 (1.175) 21.55(1.99)
Height of basal part of pons Male 22.06 (2.287) 23.81 (1.056) 24.42 (1.190) 24.65 (1.277) 25.7 (1.490)
Female 21.12 (2.342) 21.01 (1.112) 2222 (1.576) 21.05 (1088) 23.22 (1.481)
Height of tegmentum of pons Male 19.06 (1.862) 20.43 (1.098) 20.81 (1.123) 20.96 (1.050) 21.65 (1.369)
Female 18.22 (1.155) 19.78 (1.132) 20.34(1.170) 20.86 (1.070) 20.98 (1.144)
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ence to sizes of pons [11, 12 and 13], while the present study
bears such information. In agreement with the study mentioned
above, following morphometric study of different parts of pons
by MRI and further comparison of results according to age and
sex in healthy people, showed that some parts of pons such as
transverse length, length of tegmentum, height of basilar, and
height of tegmentum were larger than those of women with
a significant correlation between some parts of pons and age
increase [14], but no reference to possible relationship between
dimensions of different parts of pons and height of individu-
als was made. A study of Koh et al, on Korean healthy youths,
revealed that there is a direct relationship between the volume
of brain and their height, confirmed by the data obtained in
our study [15]. Also, they emphasized on lack of an obvious re-
lationship between height and the volume of brain in women,
consistent with data found in present work. The result of Raz et
al., show that effect of body size, in particular the height, on dif-
ferent parts of pons, completed and supported by our findings
[16]. In studies on basketball players by MRI, stressed on vol-
ume increase in some parts of their brains compared to normal
people which could be attributed to higher height among those
players supporting our data [17]. Several other studies related
with pons have been carried out using MRI in which evaluations
were made between healthy people and those with pathologic
lesions such as multiple sclerosis [18 and 19], and further dis-
eases [20 and 21], thus, the outcomes of present study due to
its characteristics could help diagnosing such diseases more
efficiently mainly those producing changes in dimension of pons
[22]. The reason for changes in size of pons in accordance with
age among men and lack of such effects in women is not clear
as there are many uncertainties regarding the precise function
of different parts of pons and also the association of these
parts with genetic, sex and hormonal and hence needs further
investigations. Finally, according to the findings of this study, it
seems that the current study to be a distinctive work in which
regardless of different factors including, genetic, hormonal,
and environmental conditions not only provides information on
sizes of diverse parts of pons, but also investigates the pos-
sible relationship between sizes of pons and height increase
among two sexes. Moreover, concerning enormous ambiguities
on exact function of different parts of pons and also the role
and diversity of effectors, further studies are of prime urgency
and the present work could be regarded as an opening to such
investigations.

Conclusion

The sizes of different parts of pons in tall men were bigger than
those in short ones. Among females, except for the length of
tegmentum and the height of basal part of pons, the dimen-
sions for other parts of pons in tall women were bigger that
those obtained for short women.
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Abstract

Aim: Ventilator-associated pneumonia results from invasion of the lower respiratory tract and lung parenchyma by microorganisms. Our study aimed to inves-
tigate the efficacy of a new probiotic combination containing 7 bacterial species against oropharyngeal bacterial infestation in adult trauma intensive care
unit patients. Material and Method: One hundred and fifty patients were placed in the two treatment groups by computerized random allocation in a 1:1 ratio
and received either probiotics or placebo. Oropharyngeal cultures were taken on the 1st (before the intervention), 4th, and 6th days of admission. Results: The
culture results of the 1st, 4th, and 6th days were comparable, and no statistically significant difference was noticed in the two arms of the study. Discussion:
Based on the results of our study, administration of probiotics to alter early oropharyngeal cavity infestation with a potentially pathogenic microorganism in
adult trauma patients admitted in Intensive Care Unit appears to be non-efficacious, even when a 7- species combination is used.

Keywords
Probiotics; Bacteria; Culture; Trauma; Intensive Care Unit

DOI: 10.4328/)CAM.5472 Received: 18.03.2017 Accepted: 26.04.2017 Printed: 01.12.2017 J Clin Anal Med 2017;8(suppl 4): 417-21
Corresponding Author: Pooya Vatankhah, Department of Anesthesiology, Namazi Hospital, Shiraz University of Medical Sciences, Shiraz, Iran.
Email: p.vatankhah@yahoo.com

Journal of Clinical and Analytical Medicine | 417



Effects of a novel seven-species probiotic against oropharyngeal bacterial infestation

Introduction

Nosocomial pneumonia is the second most common hospital-
acquired infection and the primary cause of death among these
infections [1]. One of the largest researches investigating the
prevalence of intensive care unit (ICU) acquired infections is
the EPIC study [2]. It was conducted in 1417 ICUs and included
10,038 patients. The prevalence of ICU acquired infections in
this study was 21%, and 47% of these patients had nosocomial
pneumonia. The underlying disease process, as well as the se-
verity of the disease, can affect the risk of developing a noso-
comial infection. Patients with a primary diagnosis of trauma
are at an increased risk because of altered immune responses
making them more susceptible to developing infection [2-4].
Ventilator-associated pneumonia (VAP) is considered a type of
pneumonia that develops 48 hours or longer after application
of mechanical ventilation through an endotracheal or trache-
ostomy tube. It results from invasion of the lower respirato-
ry tract and lung parenchyma by microorganisms. Intubation
compromises the integrity of the oropharynx and trachea and
allows oral and gastric secretions to enter the lower airways.
This complication occurs in 8%-28% of intubated patients in
the ICUs and causes 24% to 76% mortality [5-7].

Many factors increase the susceptibility of critically ill patients
to VAP including diminished defense mechanisms due to effects
of critical illness and medical therapy, alteration of normal host
microbial flora by antibiotic therapy, interference with normal
clearance mechanisms due to lack of ciliary reflex, and changes
in pH of gastric secretions as a result of proton pump inhibitors
and H2 blockers administration [8].

Various preventive measurements have been employed to re-
duce the incidence of VAP among which, use of probiotics is
a novel approach. Probiotics are live micro-organisms which,
when administered in adequate amounts, confer a health
benefit on the host [9]. This approach is based on the theory
that because of previously mentioned reasons, during an acute
illness the normal gastrointestinal tract flora is replaced by a
potentially pathogenic microorganism (PPM). Probiotics can po-
tentially reduce the incidence of VAP through various systemic
and local effects including reduced growth of PPM, improved
immune function, improved gut mucosal barrier function, and
reduced bacterial translocation [10-13].

Although there are some studies on the effects of 1-3 species-
based probiotics on reducing the oropharyngeal pathogenic
bacteria of mechanically ventilated patients, we evaluated the
efficacy of a new probiotic combination containing 7 bacteria
applied both in oral cavity and stomach in this setting.

Material and Method

The study was conducted in four academic adult trauma ICUs.
The university ethical review board approved the study pro-
tocol (ID: CT_P_9341_4681), and it was registered in Iranian
Registry of Clinical Trials (IRCT ID: 2014051417691N1). Writ-
ten informed consent was taken from patients’ surrogates. The
intensivist supervised the screening process. Patients were eli-
gible for the study if they were at least 18 years old, informed
consent could be taken from the patient’s surrogate, there was
a high likelihood that the patient would remain intubated for
the next 4 days. The exclusion criteria included: pregnancy, im-

munosuppression, previous prosthetic cardiac valve replace-
ment or vascular grafts, cardiac trauma, history of rheumatic
fever, endocarditis or congenital cardiac anomalies, traumas to
the aerodigestive tract, tracheostomy, pancreatitis, and base of
skull fracture.

Patients were divided into two groups by computerized random
allocation in a 1:1 ratio. The doctors, nurses, and laboratory
personnel were blinded to the group assignments. All patients
continued to receive the routine oral care procedures (cleansed
with swabs moistened with 1 mg/ml chlorhexidine (CHX) solu-
tion) and the same amount of anti-acid treatment (pantopra-
zole 40 mg daily).

The probiotic we used was lactocare provided as a capsule con-
taining 1010 colony-forming units (cfu) of 7 probiotics in an
inulin base. Included probiotics were; Lactobacillus casei, Lac-
tobacillus rhamnosus, Streptococcus thermophiles, Bifidobacte-
rium breve, Lactobacillus acidophilus, Bifidobacterium longum,
and Lactobacillus bulgaricus. It was manufactured by the Zist
Takhmir Tehran Company, Tehran, Iran. The placebo capsules
were made from dried milk powder by the same company in
similar capsules.

The probiotics were administered as follows: each capsule (pro-
biotic or placebo) was suspended in 20 cc of distilled water, and
sterile gauze was soaked in the suspension and was rubbed in
the oropharyngeal cavity by a trained nurse. The process was
repeated every 12 hours, one hour before mouthwash and two
hours before feeding. The cultures were taken before the daily
oral health care and nasogastric feedings on the 1st (before the
intervention), 4th, and 6th days of admission. For this, the pa-
tient’s tongue was restricted with a tongue blade, and a sterile
swab was rubbed against the oropharyngeal cavity and behind
the uvula. The swab was then placed in a test tube considering
sterile measurements and sent to the central lab within half an
hour to be cultured on macconkey agar media. Culture results
were categorized according to the number of colonies per high
power field as follows: rare (<2 colonies), few (2-15 colonies),
moderate (15-50 colonies), and many (> 50 colonies). The cul-
ture results were then compared between groups at the end of
the study.

Statistical Analysis

Descriptive statistics were used to report the results. Also, t-
test and its alternative Mann-Whitney U test, and chi-square
tests were employed for analysis and comparing the results be-
tween two groups.

Results

Five hundred and eighteen patients were admitted in our trau-
ma ICUs during the study period (Feb. 2014 - Sept. 2014), but
only 150 were eligible for the study. One hundred and thirty-two
cases were excluded because no relative was available during
the first 24 hours of ICU admission, and 236 of cases were
further omitted according to other exclusion criteria. After ran-
domization, 10 patients from the probiotic group and 1 patient
from the placebo group were excluded from the study due to in-
complete data or occurrence of exclusion criteria. Finally, there
were 65 patients in the probiotic and 74 patients in the placebo
arms left “Figure 1”.
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Figure 1. Study participants.

There were no refusals of consent for participation if victims
were accompanied by a surrogate.
The demographic characteristics of the two groups and the
culture results of the Tst, 4th, and 6th days were comparable,
and no statistically significant difference was noticed in the two
arms of the study “Table 1 and 2.”

Table 1. Demographic characteristics of the patients in the two groups.

Probiotic Placebo P-value
Number of patients 65 74
Age, mean+SD 37.90+17.95 39.98+20.04 0.82
Male sex 49 52 0.50

Table 2. Comparison of oropharyngeal culture results between the two groups
before (1st day) and after (4th and 6th days) the intervention.

<2 2-15 16-50 >50 P-value
colonies colonies colonies colonies
Probiotic 1 2 9 23
Positive 0.36
1st day
culture
Placebo 3 7 9 23
Probiotic 3 1 10 31
Positive 0.29
4th day
culture
Placebo 1 5 10 29
Probiotic 1 2 10 35
Positive 0.25
6th day
culture
Placebo 2 5 12 27

Types of bacterial species did not statistically differ significant-
ly between the two groups “Figure 2”.

Figure 2. Comparison of bacterial growth in the 1st, 4th, and 6th days between
the two groups.

Besides the probiotics had no effects on inhibition of PPM
growth when compared by individual species, or as gram-posi-
tive and gram-negative groups “Table 3”.

Table 3. Types of bacterial species involvement did not differ statistically
significant between the two groups.

Bacteria Probiotic Placebo P-value
MSSA 3 5 0.71
Pseudomonas aeruginosa 1 7 0.49
Enterobacteriaceae 4 3 1.00
Acinetobacter 13 12 1.00
Klebsiella 0 4 0.11
Proteus spp. 2 0 0.49
Escherichia coli 3 4 1.00
Citrobacter spp. 2 1 1.00
BHS 0 1 1.00
Serratia spp. 1 0 1.00
Hafnia spp. 0 1 1.00
Pneumococci spp. 0 2 0.49
Candida spp. 0 2 0.49
Normal flora 9 10 0.78
No growth 3 1 0.61
Gram negative bacteria 51 49 0.35
Gram positive bacteria 3 5 0.35

Abbreviations; MSSA: Methicillin Sensitive Staphylococcus Aureus. BHS: Beta
Hemolytic Streptococcus.

Discussion

Adult trauma ICU patients are often young with no or minor
underlying diseases; however, they are at risk for developing
nosocomial infections due to the destruction of natural body
barriers, trauma-induced pathophysiologic changes, and intu-
bation in critical medical situations.

VAP is an important cause of increased morbidity, mortality,
prolonged ICU stays, and increased health care costs in criti-
cally ill patients [14-16]. Early VAP is applied when the disease
appears in less than 5 days after the admission and is generally
caused by endogenous community-acquired pathogens. Late
VAP-responsible pathogens include potentially multidrug-resis-
tant nosocomial organisms residing in oropharyngeal or gas-
tric contents [14, 17]. In the majority of ICUs, Staphylococcus
aureus, Pseudomonas aeruginosa, and Acinetobacter bauman-
nii are the most common organisms isolated in VAP; however,
causative organisms vary between and within hospitals [18].

In 2008, Rice introduced a coterie of microorganisms that could
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escape the effects of antibacterial drugs and had the great-
est share of nosocomial infections under the acronym ‘ESKAPE’
(Enterococcus faecium, Staphylococcus aureus, Klebsiella pneu-
moniae, Acinetobacter baumannii, Pseudomonas aeruginosa
and Enterobacter species). They termed them as the ‘top six
bugs’ [19]. However, other authors [20, 21] have proposed mov-
ing forward the term ‘ESKAPE’ to a more inclusive acronym
termed ‘ESCAPE’ in order to represent Clostridium difficile (as
the new C) and Enterobacteriaceae (as the new final E), encom-
passing more fully all the current problem pathogens that chal-
lenge the efficacious treatment of infectious diseases.

One of the methods applied in providing oral care for the in-
tubated patients in the ICU is the use of CHX. It was proved
to reduce the oropharyngeal pathogens and the incidence of
VAP in these patients [22, 23]. However, CHX is associated with
various side effects ranging from teeth discoloration, irritation
of oral mucosa, and burning sensation of the tongue [24, 25]
to a more serious adverse effect of allergic reactions in the
oropharynx. Moreover, CHX has little effect on gram-negative
bacteria [26], and its regular use can result in increased risk for
emergence of resistant microorganisms.

A novel approach to decrease the incidence of VAP is the ap-
plication of probiotics. The World Health Organization’s 2001
definition of probiotics is “live micro-organisms which, when
administered in adequate amounts, confer a health benefit on
the host” [27]. Use of probiotics does not eradicate the PPM,
but it delays the colonization process while the patient is intu-
bated. It also helps boost the patients’ immune system and gut
mucosal barrier function [28-31].

While all the previous studies had used 1-3 species of bacteria
in the form of probiotics, with Lactobacillus as the main spe-
cies, we decided to use a 7-species combination of probiotics
with the concept that the use of a wider range of species can
have greater effects on diminishing the colonization of oro-
pharynx with PPM. However, we did not find any benefits in the
application of the 7 species probiotic, as it did not alter the rate
of PPM growth. This finding is in agreement with a previous
study conducted in 2008 with a Lactobacillus based probiotic
[32]. Although we used a combination of 7 species, the probiotic
was still inefficient [33].

In fact, although not statistically significant, the growth rates
were higher towards the end of the study in the probiotic arm
(Figure 2). This finding can imply that probiotics might even
provide a proper setting for the further growth of PPM and fur-
ther increase the risk of nosocomial infections.

The results of our study indicate that gram-negative bacte-
ria were more prevalent compared to gram-positive species
(92.5% vs. 7.5%) and Acinetobacter was the most common PPM
in both groups (24.0 % in the probiotic group and 22.2% in the
placebo arm).

However, our study has some limitations; the ICUs this study
was conducted in, are mainly trauma-based units and most of
the admitted patients are young and without underlying medi-
cal diseases. The long list of exclusion criteria also limits our
study to a selected group of patients. Hence, further large-scale
studies including wider ranges of patients are needed to con-
firm our findings.

Conclusion

Administration of probiotics to alter early oropharyngeal cavity
infestation with PPM in adult trauma patients admitted in ICU
appears to be non-efficacious, even when a 7- species combina-
tion is used.
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Investigating the causes of hand paresthesia in the
patients admitted to the electrodiagnostic center
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Causes of hand paresthesia
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Abstract

Aim: Paresthesia is an abnormal sensation in the hands characterized by tingling and numbness of the hands. Neuropathy is the most common neurological
condition that causes peripheral nervous system involvement and creates tingling and numbness. Carpal tunnel syndrome is the most common neuropathy in
the upper organs. Medical history and physical examination are the basic methods for the detection of neuropathies, and electrodiagnostic studies make a
decisive diagnosis. The aim of this study was to investigate the causes of paresthesia in patients admitted to Martyr Sadoughi Hospital in Yazd. Material and
Method: This is a cross-sectional descriptive study. Sampling in this study was as a census of all patients admitted during the study. A total of 660 patients
(512 females and 148 males) were enrolled in the study based on the inclusion criteria from April 2074 to June 2015. After the history and physical examina-
tion, x-rays and electrodiagnostic tests were performed for the patients. Afterward, required questionnaires for the patients were completed and analyzed
by SPSS software using chi-square test. All probabilities less than 0.05 were considered as statistically significant. Results: Most patients were housewives
(69.1%) in the age group of 40-49years (33.3%) who had referred while complaining paresthesia in both hands (54.6%). Median nerve sensory disorder was
common and had happened typically in 26.1% of patients. Women with carpal tunnel syndrome comprised 66.4% of the cases. One-sided and two-sided carpal
tunnel syndrome, respectively, were recorded in 15.2% and 43.6% of patients. The second cause of paresthesia was cervical spondylosis occurring in 25.5% of
patients being more common in the age group of 60-80 years. Discussion: Carpal tunnel syndrome was the most common cause of paresthesia in the patients
of our study.
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Causes of hand paresthesia

Introduction

Paresthesia is an abnormal sensation in the hands character-
ized by tingling and numbness of the hands. This impairment
is caused by the discharge of large sensory fibers that can be
created by compression, hypokalemia, and a variety of nervous
diseases. In addition, nerve root lesions or isolated peripheral
nerves may be the cause of paresthesia [1]. The healing ability
of nerves is lost with aging, which leads to the occurrence of
progressive destruction of sensory perception [1]. Physical ex-
amination is sufficient to determine the cause of paresthesia in
most cases. However, the use of electrodiagnostic testing such
as Electromyography (EMG) and Nerve Conduction Velocity
(NCV) raise the accuracy of diagnosis and reduce plausible dif-
ferential diagnoses [1]. Compressive neuropathy occurs in cer-
tain predictable regions of the upper organs, and the different
types can be evaluated with the same methods of likely similar
pathophysiology. Neuropathy and localization of nerve com-
pression are detected by the use of clinical examination, elec-
trodiagnostic tests, and according to common places of pres-
sure on the nerve [2]. Carpal tunnel syndrome, which involves
the median nerve in the wrist is the most common compressive
neuropathy in humans. This disease was first introduced by Foix
Marie (1913) as a clinical disease in patients with two-sided
thenar atrophy. The incidence of carpal tunnel syndrome is es-
timated to be 125/100,000. It occurs in women 1.52-2 times
more than men. It is observed in people who use their hands
frequently in their daily activities; the dominant hand is often
involved being two-sided in at least 10% of patients [3].

Any person who has paresthesia and muscle atrophy within a
peripheral nerve should suspect the entrapment of peripheral
nerve. The involvement mechanism changes in accordance with
the relationship between the nerve anatomy and the incom-
ing mechanical force [13]. Intense and annoying paresthesia is
often caused by polyneuropathy [4]. Cervical spondylosis (as a
cause of hand paresthesia) is the destructive disease of the cer-
vical vertebra that is extremely common in adults and becomes
more prevalent with aging. The most common surface of cervi-
cal destruction is between the spaces C6-C7, C5-C6, which lead
to radiculopathy of C7 and C6 nerve roots.

In spite of physical strength, many patients are incapable of do-
ing things due to the involvement of the one of the most impor-
tant organ, i.e., the hands. Some patients are not even able to
perform everyday tasks, and a group suffers from psychological
complications. A faster diagnosis can be reached through the
knowledge of age, gender, and common cause. Early diagno-
sis and proper treatment can solve a lot of problems with pa-
tients. Due to these reasons, this study investigated the causes
of hand paresthesia in patients admitted to martyr Sadoughi
Hospital in the city of Yazd.

Paresthesias

Paresthesias are abnormal sensations experienced in the ab-
sence of specific stimuli [S]. These sensations are usually de-
scribed as burning, tingling or numb feelings, although they
may be described as feelings of cold, warmth, prickling, pins
and needles, skin crawling or itching. The most common loca-
tions of paresthesias are the hands, arms, legs, and feet, al-
though paresthesias can be present anywhere on the body.

Paresthesias are contrasted with dysesthesias, which are ab-
normal interpretations of appropriate stimuli [6]. Paresthesias
are common presenting complaints, and diagnosis is usually as-
sisted by knowing the specific clinical presentations associated
with various paresthetic syndromes.

The basic pathophysiology of paresthesias is an altered nerve
or nerve pathway function. Paresthesias are thought to repre-
sent abnormal showers of impulses generated from an ectopic
focus [7] and can arise from an abnormality anywhere along the
sensory pathway, from the peripheral nerves to the sensory cor-
tex [8]. Paresthesias can be caused by central nervous system or
peripheral nervous system abnormalities. Central nervous sys-
tem causes include ischemia, obstruction, compression, infec-
tion, inflammation, and degenerative conditions.

Diagnostic approach

Paraesthesias can be caused by a wide range of conditions af-
fecting the nervous system at any level. Most patients have pe-
ripheral neuropathy, but all causes should be considered. The
clinical history and physical examination narrow the differential
diagnosis and guide the need for further investigations. The
aim of the examination is to determine whether the pathology
is likely to be affecting the peripheral nerves, plexuses, dorsal
spinal roots, spinal cord, or brain, and to identify additional
signs of the underlying cause.

Diabetic neuropathy, hypocalcemia, vitamin deficiencies, drug
toxicity, and minor infections such as shingles or HSV can usu-
ally be diagnosed clinically or with laboratory testing. All other
peripheral neuropathies require EMG with nerve conduction
studies to confirm and characterize the neuropathy. If the his-
tory and examination suggest a plexopathy, a radiculopathy, or
a lesion affecting the spinal cord, brainstem, or brain, imaging
is required [9].

Characteristics of the paraesthesias

Description: It is important to characterize the paraesthesias
being experienced by the patients. The patients should be en-
couraged to describe their symptoms in detail in their own
words. Common descriptions include burning, stabbing, pins
and needles, prickling, stinging, and sharp shooting pains. It is
important to establish if there is an associated loss of sensa-
tion and if it is in the same area as the paraesthesias. Painful
paraesthesias suggest an inflammatory or ischemic process
such as vasculitis. Shooting pains are characteristic of nerve
entrapment. Burning pains are characteristic of paraesthesias
affecting small unmyelinated fibers. Paraesthesias may occur
as part of a migraine aura or have an onset at the same time
as the headache, and they typically last <1 hour from the onset
of the headache.

Onset: It is important to reveal if the symptoms had a sudden
onset or if they evolved over seconds, minutes, hours, days, or
weeks. A sudden onset suggests stroke or trauma. Symptoms
that evolve over several seconds suggest epilepsy. Symptoms
that evolve over minutes suggest a migraine, panic attack, or
fish poisoning (if the patient has ingested fish within the previ-
ous 8 hours). An insidious onset is characteristic of inherited
neuropathies.
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Duration and severity: The patient should be asked whether the
symptoms are constant or relapsing and remitting and whether
there has been any symptom progression. A history of similar
previous symptoms should be sought. Muscle pain, atrophy, or
weakness in the same anatomical distribution as the paraes-
thesias indicates a sensorimotor peripheral neuropathy (often a
sign of more advanced disease).

Localization: The location of the symptoms indicates the level
of the lesion. Localized symptoms indicate a peripheral mono-
neuropathy or a plexopathy if in the distribution of one or more
peripheral nerves, or a radiculopathy if in the distribution of a
dermatome. If symptoms suggest a peripheral mononeuropa-
thy, a more detailed history should be taken to assess for focal
nerve entrapment syndromes. Paraesthesias affecting the first
3 digits of the affected hand suggest carpal tunnel syndrome.
Symptoms are usually worse at night (awakening patient from
sleep) and exacerbated by prolonged wrist extension such as
driving, typing on a keyboard, or reading a newspaper. Patients
may also have pain in the wrist or hand possibly extending into
the forearm, elbow, or shoulder.

Paraesthesias affecting the fourth and fifth digits suggest ulnar
neuropathy, which may be induced by prolonged or repetitive
flexion of the elbow or repetitive leaning on the elbow. Par-
aesthesias in the lateral leg or dorsal foot may indicate fibular
(peroneal) neuropathy. Patients may also have a foot drop. The
nerve compression is usually due to the repetitive crossing of
the knees or prolonged kneeling, crouching, or squatting, but a
history of trauma or previous knee surgery may also be present.
Paraesthesias in the medial aspect of the foot suggest tibial
neuropathy, which is relatively rare. Burning paraesthesias with
increased sensitivity to touch or pressure in the anterolateral
thigh region suggest meralgia paraesthetica, produced by com-
pression of the lateral cutaneous nerve of the thigh. Paraesthe-
sias characterized by persistent itching, localized unilaterally on
the upper back, are called notalgia-paraesthetica. Symptoms
may also include pain, tingling, numbness, or increased sensi-
tivity to light touch in the affected area. Notalgiaparaesthetica
is thought to be due to compression of the dorsal or sensory
branches of the spinal nerves, from dermatomes T2 to T6, by
paraspinal muscle spasm or by bony degenerative changes in
the spine at these levels [ 9].

Material and Method

This study was a descriptive study conducted through case
series method. The population in this study were all patients
complaining hand paresthesia referred to the neurology clinic
and electrodiagnostic center of Martyr Sadoughi Hospital in
Yazd during the study period (April 2014 to June 2015). Samples
were selected by census from the population based on clinical
observations (signs and symptoms), clinical measures (electro-
diagnostic tests of EMG, NCV) and cervical radiography during
the fifteen-month period of the study, in which 660 patients
were examined.

First, detailed histories were taken from the patients by ques-
tioning about the presence of complaints such as numbness,
tingling, numbness, and tingling of the hands and weaknesses
in everyday tasks, which was followed by a necessary physical
examination. Then NCV, EMG, and radiography was performed

for all patients and questionnaires were completed containing
information such as age, gender, occupation, involved hand,
nerve inspections (sensory and motor impairments), neck radio-
logic findings, EMG and NCV. The results of the questionnaire
were analyzed using chi-square test. All probabilities less than
0.05 were considered as significant.

Results

In this study, a total of 660 patients (512 females and 148
males) participated who complained about hand paresthesia
and referred to the neurology clinic and electrodiagnostic cen-
ter of Martyr Sadoughi Hospital in Yazd during the study period
(April 2014 to June 2015). They were divided into four groups of
19-39, 40-49, 50-59, and 60-80 years. The age group of 40-49
years was of greatest abundance (33.3%) among the patients.
Among the patients, 456 (69.1%), 80 (18.8%), and 80 (12.1%)
individuals, respectively, were housewives, self-employed, and
employees. The numbers of patients complaining about pares-
thesia in the right, left, and both hands were 180 (27.2%), 120
(18.2%), and 360 (54.6%) individuals, respectively. Groups of 18
(27.2%), 120 (18.2%), and 360 (54.6%) patients, respectively,
complained about paresthesia in the right, left, and both hands.
Most of the patients (89.8%) with hand paresthesia were not
affected by hand movement disorder. In the inspection of total-
ing 420 patients (63.7%), none of them showed hand sensory
disorder; the majority of these patients were women in the age
group of 50-59 years. From a population of 512 female pa-
tients, 132 (25.8%)and 32 (6/2%) individuals, respectively, dis-
played median and ulnar nerve sensory impairments with the
former being more common in the age group of 19-39 years.
Sensory abnormality in the radial nerve pathway was observed
in none of the patients, and 0.6% of patients exhibited sensory
dysfunction in the pathway of all three nerves (median, ulnar,
and radial).

A total of 388 (58.8%) patients had carpal tunnel syndrome in
the electrodiagnostic test examinations with the highest preva-
lence in the age group of 50-59 years (72.2%). One hundred
(15.2%) of our patients with an average age of 45.6 years ex-
perienced one-sided carpal tunnel syndrome and 288 (43.6%)
of the samples with an average age of 50.3 years endured
two-sided carpal tunnel syndrome. The numbers of females and
males with carpal tunnel syndrome equaled 340 (66.4%) and
48 (32.4%), respectively. No significant differences were found
between the mean ages of patients (p = 0.267) nor between the
duration of symptoms in the patients (p = 0.467) based on the
results of electrodiagnostic tests.

According to the neck cleavage and profile, the prevalence of
cervical spondylosis increased with aging, so that the major-
ity of patients with cervical spondylosis were in the age group
of 60-80 years. The electrodiagnostic tests revealed radicu-
lopathy in 44 patients. The numbers of patients with C6, C7,
and C8 nerve root radiculopathy, respectively, were 28 (4.2%),
12 (1.8%), and 4 (0.6%) individuals with average ages of 44.8,
48.6, and 46 years. The radiculopathy of C6 nerve root was
the most common type of radiculopathy, and this disorder was
more frequent in men than in women, most of which lied in the
age group of 40-49 years. Polyneuropathy was detected in 12
(1.8%) of patients studied. Six percent of the patients had ulnar
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nerve compression with the elbow as the most common place
of compression (cubital tunnel syndrome), which was more
prevalent in the males of 40-49 age group. There were no rela-
tionships between the duration of symptoms and the results of
electrodiagnostic tests.

Discussion

The most common cause of hand paresthesia in the studied
patients was carpal tunnel syndrome (58.8%). Most of our pa-
tients were housewives (69.1%). The patients aged between
19-80 years. Similarly, Kouyoundjian reported patients’ ages
of 17-83 years [10]. The highest prevalence of carpal tunnel
syndrome was found in the age group of 50-59 years (72.2%).
Nakasalto et al. (2003) also reported similar results [11]. The
prevalence of carpal tunnel syndrome was greater in the popu-
lation of women than in that of men. Likewise, of 388 patients
with carpal tunnel syndrome in our study, 340 (87.6%) individu-
als were females. In a study by Kouyoundjian on 668 patients
with carpal tunnel syndrome, 91.3% of patients were females
[10].

Bekkeund et al. (2001) reported the prevalence of carpal tunnel
syndrome in a public population to be around 3%, which was
more prevailing in women and people who performed hand-
work. The job difference between men and women can explain
the increased prevalence of carpal tunnel syndrome in women
[12]. In most of the patients studied (54.6%), both hands were
involved with the right hand more impaired than the left one.
These results are similar to those of Kouyoundjian, in which
72% of patients complained about two-sided impairments [10].
Moreover, Stevens et al. (1988) concluded that 75% of patients
with carpal tunnel syndrome showed more severe symptoms
in their dominant hand and a half of them had two-sided im-
pairments [13]. The duration of symptoms in the patients was
1-120 months, which is similar to that reported by Kouyound-
jian [10].

Ulnar nerve compression was more prevalent in our male
samples as was also recorded by Richardson et al. (2001). The
results of neck radiography indicated a direct relationship of
cervical spondylosis with aging such that it was recorded in 108
(90%) out of 120 patients in the age group of 60-80; this find-
ing corroborates those noted in literature in which the preva-
lence of cervical spondylosis was reported to be 5-10%, 50%,
and over 90%, respectively, in a population aged 20-30, up to
45, and over 60 years [14].

Conclusion

The most common cause of hand paresthesia was the involve-
ment of median nerve in the form of carpal tunnel syndrome,
which mainly occurred in the housewives. It is, therefore, rec-
ommended that women work with both hands as far as possible
and avoid folding and keeping the hands in flexion for a long
time in order to prevent the disease. Any patient with paresthe-
sia of both hands, especially in the age group 50-59 years and
also females, should first be provided with clinical measures in
order to verify the confirmation or rejection of carpal tunnel
syndrome and, in case it was disapproved, other paresthesia
causes should be looked for. Cervical spondylosis in old age
should also be considered as one of the common reasons of

paresthesia and neck radiography (cleavage profile) has to be
accomplished for the diagnosis.

Figure 1. Distribution of factors causing hand paresthesia in the studied patients

Table 1. Distribution of hand disorder by age in the studied patients

Disorder  No sensory Median Ulna Involve- Total
impairment  sensory sensory ment of

Age impairment  impair- three

group ment nerves

No. % No. % No. % No. % No. %
0 176 100

19-39 92 523 64 363 20 1.4
40-49 140 636 52 236 24 10.9 06 220 100
60-80 76 363 172 266 12 10 0 120 100

0
4
50-59 112 778 24 167 8 5.6 0 0 144 100
0
4 06 660 100

Total 420 636 172 26.1 64 9.7

Table 2. Distribution of average ages in the studied patients based on the
results of electrodiagnostic tests

Patients’ age Number Average Standard
Results of electrodiagnostic tests deviation
Normal 176 44.7 12.8
One-sided carpal tunnel syndrome 100 54.6 11.19
Two-sided carpal tunnel syndrome 288 50.3 13.21
Radiculopathy of Root C6 28 44.8 14.57
Radiculopathy of Root C7 12 48.6 14.57
Radiculopathy of Root C8 4 46 -

Cubital tunnel syndrome 16 33.7 10.04
Ulna compression in the shoulder 4 40 -
Polyneuropathy 12 52.6 15.94
Ulna compression in the arm 12 45.6 6.02
Ulna compression in the forearm 4 43 -

Ulna compression in the wrist 4 59 -

Total 660 473 12.62
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Abstract

Aim: Rhinoplasty is one of the most common types of plastic surgery. The recent years in Iran have witnessed a significant growth in the number of rhinoplastic
surgeries. As a result, putting this country in the top global ranking. Bleeding and sore throat are the most common complications during and after rhinoplasty.
Sore throat is a common post-operation complaint among patients. This sore throat is probably caused as result of different techniques utilized by anesthesi-
ologists. The present research seeks to compare the frequency and level of sore throat in the oral-pharyngeal pack and nasopharyngeal pack methods among
patients undergoing an elective rhinoplastic operation. Material and Method: This is a clinical trial research where as many as 76 female patients older than
18 who had resorted to private operation centers for elective rhinoplastic surgery were studied. Having determined the exclusion and inclusion criteria for
the participants, they were divided into two equal groups. Pain measurement numerical scale system was used to measure pain score in recovery, while direct
questioning was utilized 12 hours later. Complications such as coughing, vomiting and nausea and patient’s status during the recovery period and 12 hours
after operation were also documented. The results were analyzed using SPSS v.17. Chi-square test (a non-parametric statistical test) was utilized to study the
data. The level of significance in this research (P-value) was set below 0.05. Results: The results indicate a statistically significant difference between different
types of packs used in rhinoplasty in terms of clinical complications such as the level of sore throat, coughing, nausea, and vomiting (p-Value < 0.05). According
to the results achieved in this research, it turned out that utilizing nasopharynx could result in a significant reduction of coughs, sore throat, nausea, and vomit-
ing among those patients undergoing rhinoplastic surgery. Furthermore, a better state of recovery was observed among those individuals utilizing nasopharynx
compared to those who had used oral-pharyngeal pack. Discussion: Considering the results achieved in this research, it is concluded that nasopharynx pack has
a better performance in preventing severe sore throats and other complications of rhinoplastic surgery.
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Introduction

Rhinoplastic surgery is one of the most common types of fa-
cial cosmetic surgeries, and it plays a major role in changing
cosmetic proportions of the face [1]. Rhinoplasty is one of the
most common types of plastic surgeries. Nose plastic surgery
is a detailed job where the difference between good and bad
may be 1 to 2 mm [2, 3]. We may say that rhinoplasty or nose
plastic surgery is one of the most accurate and difficult types of
plastic surgeries [4, 5]. The word rhinoplasty is formed by rhino
meaning nose and plasty meaning reform or beautification. As
many as 276 thousand cosmetic nose surgeries were reported
in the US in 1998 [6]. Closer accounts report as many as 201
thousand cases of rhinoplasty in this country as of 2005 [7].
Rhinoplasty has experienced significant growth in Iran over the
last few years putting this country on top rank in the world. Ac-
cording to statistics, there were as many as 35 thousand cases
of rhinoplasty only in Tehran in 2006, while the total number of
this surgery in the same year in England was only 6 thousand
cases [8]. Bleeding and sore throat are the most common com-
plications during and after rhinoplasty. Sore throat is consid-
ered to be a common post-operation complaint. The prevalence
of sore throat after tracheal intubation was 14.4 to 50 percent
[1-8] while using pharyngeal mask reduced this number to 5.8
to 34 percent [9-11, 5]. This great difference in prevalence is
probably caused by different techniques used by anesthesiolo-
gists and differences between anesthesiologists and patients
in terms of their description of the sore throat. Using an oral-
pharyngeal pack or stomach suction at the end of operation can
help reduce post-operation nausea and vomiting. Nasal packing
is one of the therapeutic measures taken in order to control
nose bleeding caused by injuries, post-paranasal sinus, and na-
sal cavity surgery bleedings [9]. The purpose of using a tampon
in rhinoplasty is to control post-operation bleeding, prevent the
formation of a hematoma in the septum, fix nasal septum in
a direct line after the operation, and correct deviations [10].
Various materials such as strip gases (meshed or regular tam-
pon) impregnated with antibiotic ointment, merocel, and ativan.
Most strip gases used to pack the patient’s nose are impregnat-
ed with Vaseline or antibiotic ointment [10]. Several researches
have been conducted over this issue, and we will have a brief
review of them. Elyassi et al. (2011) studied the prevalence of
sore throat after rhinoplasty in two groups who had undergone
general anesthesia (GA) and conscious sedation (CS). They uti-
lized a numeric rating scale in a clinical trial in order to stud
and assess the level of sore throat at the end of operation and
4,12, and 24 hours after it. The prevalence of sore throat after
operation and 4, 12, and 24 hours after rhinoplasty in CS group
compared to GA group is reported here respectively: 34.9% and
34.9% (P = 0.99), 27% and 33.3% (P = 0.27), 14.3% and 22.2%
(P =0.10), and 10.3% and 15.9% (P = 0.19). They arrived at the
conclusion that general anesthesia plays no independent role
in controlling sore throat. The results of their researches also
showed that using sedatives may increase the risk of post-op-
eration sore throat. Thus, none of these two anesthetic meth-
ods are superior to the other one in terms of reducing levels of
sore throat [11]. Turan et al. (2004) studied the efficiency and
safety of using Gabapentin for those patients who had under-
gone rhinoplasty or sinus endoscopy. In this research, Gabapen-

tin or placebo was used for patients one hour before the opera-
tion. 25 people in each group received Propofol, fentanyl, and
local anesthesia. The pain and sedation scores within the 5%,
15%, 30, 45% and 60" minutes of operation and within 2, 4, 6,
8,12, 16, 20, and 24 hours after operation were measured. An
intramuscular injection of Diclofenac (75 mg) as an Analgesic
was prescribed for everyone. They reported significantly lower
pain scores during operation and within the 45" and 60% min-
utes of operation in the group who had received gabapentin.
Compared to placebo, they reported a significant reduction of
pain during and after operation as a result of utilizing gabapen-
tin among those patients undergoing rhinoplasty or sinus en-
doscopy surgery. As a result, dizziness may be considered as a
setback of this medicine [12]. Various experiences have pointed
to the fact that the type of pack used in rhinoplasty can also
influence the control or intensification of sore throat or other
complications of surgery. The present research also seeks to
study and compare the level of sore throat in oral-pharyngeal
pack and nasopharynx pack methods for those patients under-
going elective rhinoplasty.

Material and Method

This is a clinical trial research conducted in order to measure
and compare the level of sore throat in oral-pharyngeal pack
and nasopharynx pack methods among patients undergoing
elective rhinoplastic surgery. For this purpose 76 female pa-
tients older than 18 years who had applied for elective rhino-
plastic surgery took part in the research. The patients were di-
vided into 2 groups, each one composed of 36 people. An oral-
pharyngeal pack was used for one group, while nasopharynx
pack was used for the other. These patients who were in two
classes of ASA 1 and 2 underwent GA. The following inclusion
criteria were defined: no pre-operation sore throat, not smok-
ing cigarettes, no previous history of head and neck trauma or
surgery, no known cardiac, pulmonary, or digestive diseases or
endocrine, no history of sensitivity or reaction to sedatives or
anesthesia. Those with Mallampati 3 & 4 and laryngospasm
during general anesthesia or CS and laryngoscopy were ex-
cluded from the research. Different criteria were studied by
questionnaires including patient’s age, sore throat, the length
and existence of nausea and vomiting in recovery and 12 hours
after surgery. All the information was registered in pre-defined
papers by an anesthesiologist. GA was conducted by anesthesi-
ologists. It should be noted that different surgeons performed
the operations. In GA group, the patients had a supine posi-
tion in operation room. Levels of saturated oxygen, pulse and
the respiratory state of the patients were constantly moni-
tored and studied in the operation room. The heart rate and
non-invasive blood pressure of patients were also constantly
monitored. Intravenous injections of 2-3 pg/kg Fentanyl, 0.05
mg/kg Midazolam, and 1-1.5 mg/k Lidocaine were conducted
before anesthesia. Thiopental 5 mg/kg and Atracurium 0.5 mg/
kg were used for anesthesia. Then low-cuff pressure PVC tra-
cheal tube with a high volume (7-7.5 size based on the size of
patient’s glottis) was used for intubation (the cuff of trachea
tube was filled by air with a pressure of 15-20 cm H,0 in order
to have the minimum amount of leakage). An 85-bladed laryn-
goscope and Magill forceps were used to fix the wet pharyngeal
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pack and nasopharynx pack. Anesthesia was maintained with
a repetitive dose of Atracurium and minimum alveolar concen-
tration of isoflurane (MAC 1-0.8). Systolic blood pressure was
restricted to 75 to 100 mm, and intravenous nitroglycerin and
propranolol were also used if necessary. When rhinoplasty was
over, Atropine (0.02 mg/kg) and Neostigmine (0.04 mg/kg) were
used to reverse muscle relaxants. After removal of pharyngeal
pack and nasopharynx pack, the patients were completely extu-
bated in awakened state. Using numeric rating scale, the level
of post-operation sore throat was studied and measured. The
raw data was analyzed by SPSS v.19. The normality of data
was then studied for all variables, and appropriate statistical
tests were used based on the normality status. Chi-Square (a
non-parametric statistical test) was used to study and analyze
the data. The level of significance in this research (P-value) was
set less than 0.05.

Results

The present research studied 76 female patients who had re-
sorted to a private operation center for face rhinoplasty. Dif-
ferent parameters were studied, and the following results were
achieved. The participants in this research were equally divided
into oral-pharyngeal pack and nasopharynx pack groups. The
distribution of sore throat among patients in nasopharynx pack
compared to those in oral pack in recovery was as follows:
42.2% compared to 22.2% slight sore throat, 47.5% compared
to 55.6% moderate sore throat, 10% compared to 22.2% se-
vere sore throat. Levels of sore throat were measured 12 hours
after operation where no significant difference was observed
with recovery stage. The following comparison was made in
level of sore throat between those who had received naso-
pharynx pack and those who had utilized oral pack 12 hours
after operation: 54% compared to 25% slight sore throat, 37%
compared to 57% moderate sore throat, 8% compared to 17%
severe sore throat [Figure 1]. These studies pointed to the fact
that a significant interaction existed between the type of pack
(oral-pharyngeal pack and nasopharynx pack) and sore throat
in both the recovery phase and within 12 hours after operation
(p = 0.013). A comprehensive study of the data derived from
numeric frequency analysis of sore throat points to the conclu-
sion that nasopharynx pack has had a better performance in
preventing severe sore throats, and most participants in this
group experience only slight and moderate pains.

We also studied coughing among the participants in the re-
covery phase and 12 hours after operation and classified it as
slight, moderate, and severe. A comparison of the frequency of

Figure 1. Frequency of the level of sore throat among patients in oral-pharyngeal
pack and nasopharynx pack in recovery phase (left) and 12 hours after operation
(right)

this complication in nasopharyngeal pack group and oral-pha-
ryngeal pack group is as follows: 68% to 32% slight cough, 18%
to 25% moderate cough, and 12% to 42% severe cough. Ac-
cording to the result, using nasopharynx pack in recovery phase
can significantly prevent coughing among those undergoing rhi-
noplasty (p < 0.05). The frequency of coughing was also stud-
ied 12 hours after operation in both groups where a noticeable
difference from recovery phase was observed. A comparison of
the frequency of coughing in nasopharyngeal pack group and
oral-pharyngeal pack group 12 hours after operation is as fol-
lows: 66% to 46% slight cough, 25% to 35% moderate cough,
and 8% to 17% severe cough. Statistical tests failed to show
that utilizing different packs could cause a significant difference
in preventing coughs 12 hours after operation (p > 0.05). The
results show that all participants in nasopharyngeal pack had
a good recovery, while the recovery of those using oral-pha-
ryngeal pack was far from being satisfactory (P-value < 0.05).
Statistical tests could find a significant correlation between the
type of pack (oral-pharyngeal pack and nasopharyngeal pack)
and nausea-vomiting in both states of the patient (recovery
phase and 12 hours after operation) (p< 0.05). In the recov-
ery phase; 17.5% of the patients with nasopharyngeal pack
and 69.4% with oral-pharyngeal pack experienced nausea and
vomiting. Patients’ status in both groups 12 hours after opera-
tion showed not much difference with recovery phase.). Twelve
hours after operation 13% of the patients with nasopharyngeal
pack and 60% of those with oral-pharyngeal pack were experi-
encing nausea and vomiting. The results showed that utilizing
nasopharyngeal pack plays a major role in preventing nausea
and vomiting.

Discussion

Just like any other type of surgery, rhinoplasty is not without its
side effects. The difference between these patients and other
patients lies in the fact that rhinoplasty is conducted for the
sake of beauty where complications must be prevented as much
as possible [5]. Sore throat is a common minor side effect of
anesthesia. Most applicants of rhinoplasty are very sensitive.
Hence a minor complication might have an adverse effect on
their satisfaction with surgery. Thus, preventing or solving this
issue can boost patients’ satisfaction. Various studies have
dealt with sore throat. A study by Christensen et al. (1994) has
studied complaints of sore throat within 6 to 24 hours after tra-
cheal intubation. They arrived at the conclusion that occurrence
of sore throat after Thyroid surgery among women is signifi-
cantly more than what is observed among men (17% compared
to 90%). They also reported a higher frequency of sore throat
after intubation [13]. Jorgensen (1987) studied the effect of us-
ing suxamethonium in endotracheal anesthesia on occurrence
of sore throat after operation. Sixty patients were selected for
this purpose and divided into 2 equal groups (A & B). Anesthesia
was accomplished using Fentanyl, Droperidol, N20, Pancuroni-
um. Participants in groups A were given Pancuronium before
endotracheal intubation, while those in group B were given
suxamethonium. No difference was observed between the two
groups in terms of the intensity and occurrence of sore throat
20 to 30 hours after operation. They finally said their results
were not in line with other researches which claimed a deterio-

Journal of Clinical and Analytical Medicine | 429



Comparing and studying post-rhinoplasty operation sore throat

rating effect for suxamethonium on sore throat [14]. In 1992,
Herlevsen et al. conducted a research in order to study the ef-
fect of lidocaine aerosol on sore throat, hoarseness and cough
correlated with endotracheal intubation. It was a double-blind
randomized research conducted on 193 patients candidated for
surgery divided into two classes of ASA I-II. The control group
received lidocaine aerosol 100 mg 2 minutes prior to endotra-
cheal intubation through a spray, but the control group received
no spray. While leaving the recovery room and the following day,
the patients were examined in terms of sore throat, coughing,
and hoarseness. No significant difference showing that local
anesthesia produces mucosa in air track was observed [15]. An-
other research by Dingley et al. (1994) studied the occurrence
and duration of sore throat following an appropriate anesthesia
using three different methods to control air tract including face
mask, laryngeal mask, and laryngeal mask with insertion aid. In
this prospective research, 150 patients were randomly divided
into three groups. The following frequencies were reported for
sore throat in each case: 8% for face mask, 18% for laryngeal
mask with insertion aid, and 28.5% for laryngeal mask [16]. The
results of our research also show that the type of pack used
in rhinoplasty can significantly reduce the level of sore throat,
coughing, nausea, and anesthesia compared to oral-pharyngeal
pack (p < 0.05). It should also be noted that users of nasopha-
ryngeal pack experienced a better recovery state than those
who had used oral-pharyngeal pack. A review of the results of
this research helps us conclude that nasopharyngeal pack has a
better overall performance in preventing severe pains such as
nasopharynx, facilitates the process of recovery, and prevents
coughs.
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Abstract

Aim: Pain and relieving it are of the major challenges of nursing in care after Coronary artery bypass graft (CABG) surgery. In this regard, the use of effective,
simple, and cost-effective methods of pain relief with minimal side effects is considered. Thus, the present study has been conducted to determine the effect
of guided relaxation on patients’ pain after CABG surgery. Material and Method: In the present study, which is a preliminary experimental study of before
and after, 90 patients undergoing CABG surgery at the educational hospital of Heshmat in Rasht with the characteristics of the units studied were randomly
selected. After signing a written consent, the subjects were trained on how to implement Benson relaxation, which is a progressive relaxation, at the stage
before the operation. Data collection tool in this study was a three-part questionnaire including 1) demographic data, 2) visual analog scale (VAS) of pain, and
3) sheet of recording values of physiological parameters (blood pressure, pulse, and respiration). Data were collected in the first 24 hours of the transfer of
the patient from the intensive care unit (ICU) to the surgical ward two stages before intervention (with the announcement of pain by the patient) and after
intervention. Data analysis was done using paired and independent t-tests and Pearson with SPSS version 12. Results: The findings related to demographic
characteristics of the majority of units studied were composed of men (78.9%), in the age group 41-55 years (51.1%), with an average age of 55 years and a
standard deviation of 9.56 years, with third grade guidance-school degree (37.8%), history of hospitalization (71.1%) and surgery record (50%). The findings
showed a considerable reduction in pain and physiological parameters after intervention (p=0.0001). The mean and standard deviation of pain intensity before
and after the intervention, and in terms of hospitalization history (p=0.04), and the mean and standard deviation of physiological parameters in terms of
gender (p=0.05) and education level (p=0.36) were statistically insignificant. Discussion: The results showed that relaxation, as a complementary non-invasive
therapeutic method, could cause a significant decrease in pain and physiological parameters in patients after CABG surgery.

Keywords
Coronary Artery Bypass Graft; Admitted Patients; Nursing Care; Post-Operative Pain; Relaxation

DOI: 10.4328/)CAM.5477 Received: 22.03.2017 Accepted: 26.04.2017 Printed: 01.12.2017 J Clin Anal Med 2017;8(suppl 4): 431-4
Corresponding Author: Mozhgan Baghaei, Master of Nursing Education, Faculty member of Nursing and Midwifery, Shahi Beheshti University, Rasht, Iran.
T.:00989113311029 F.: 00981155220488 E-Mail: Baghaie@gums.ac.ir

Journal of Clinical and Analytical Medicine | 431



Guided relaxation on pain and physiological indices

Introduction

Surgery is a treatment for a variety of ailments. One of the
major surgeries is Coronary artery bypass graft (CABG) surgery,
where the nurse should try to prevent its complications with her
rational considerations [1]. CABG is the most common cardiac
surgery in America. Annually, per thousand people, almost one
person in this country undergoes CABG surgery [2], and costly
intensive care is a burden on the shoulders of funding of health
services and gets about 1985 dollars per capita of health
expenditure [3]. Therefore, in today’s care conditions, the issue
of cost is a very critical issue, and they have always sought
ways in which health care and nursing of patients undergoing
CABG surgery is not only safe and effective but also financially
affordable [4]. Undoubtedly, cardiac surgery is one of the
most vital and most sensitive operations and has exceptional
circumstances compared to many other surgeries due to the
need to stop the heart and establish extracorporeal circulation.
There are many actual and potential side effects after heart
surgery, and the patient is delivered with such conditions to
nurse of intensive care unit (ICU) and then to the nurse in cardiac
surgery ward [5]. Changes in physiological parameters such as
tachycardia, shallow and rapid breathing, and increase in blood
pressure are the common physiological protests accompanied
by pain [6]. Phipps et al. (2004) stated that of the main goals
of postoperative care are to improving cardiopulmonary
function, adequate tissue perfusion, and stabilization of vital
signs [7]. Increase in blood pressure is dangerous for patients
who have had coronary surgery because it causes blood to leak
from the newly transplanted site [8]. Diastolic blood pressure
is also important and should be enough because myocardial
muscle receives 70 percent of its blood at this stage of the
heart cycle. Hypotension signs include cerebral ischemia, heart
attack, shock, and kidney failure [9]. Changes in the rate after
heart surgery are common that with the reduction in heart
rate, cardiac output decreases and increases in heart rate,
due to a decrease in fluid volume or over-stimulation of the
sympathetic system, reduces stroke volume [10]. Rapid shallow
breathing is of complications after heart surgery. Many of these
complications can be identified and controlled by attention
and interventions of nurses, and due to the side effects of
medication and its high costs, it is recommended that, as far as
possible, non-pharmacological methods be used [6]. Considering
that in choosing a method, attention should be paid to its
simplicity, low cost, and the possibility of more autonomy, the
researcher has considered relaxation method and has studied
its influence on the intensity of pain, physiological parameters
due to pain in patients undergoing CABG surgery. Accordingly,
the present study has been done to investigate the effect of
guided relaxation on the severity of pain of patients after CABG
surgery.

Material and Method

This study is a single-group clinical trial of before and after
type, and its population is all patients undergoing CABG
surgery admitted to Heart Surgery Unit of Heshmat Hospital
in Rasht. The sample consisted of 90 patients who were
selected randomly based on the characteristics of the subjects
studied, and after written consent by convenient sampling.

Data collection tool was a questionnaire with three parts: 1)
demographic characteristics of the subjects (gender, age,
education, history of hospitalization, surgery record, frequency
of drug use in the 24 hours, and the time interval from the last
painkiller used in ICU), 2) visual analog scale (VAS) of pain, and
3) values of physiological indicators due to pain (blood pressure
in millimeters of mercury, pulse according to the number of per
minute, respiratory rate according to the number per minute).
Within the first 24 hours after the transfer of the patient from
ICU to heart surgery unit and with expressions of pain by the
patient, the researcher examined intensity values of pain and
physiological parameters along with pain. Then relaxation tape
was played for the patient using a voice recorder device and
headphones, during which the patients were asked to slowly
make comfortable position, slowly close their eyes, relax all
muscles of the body deeply and in order from the feet until the
face, maintain this relax state, then take a deep breath hold
it for a few seconds, exhale it out, and take a slow and deep
breath. Then the values of pain at the stage immediately after
the end of intervention and physiological indicators due to pain
were measured immediately, 5 minutes, and 15 minutes later
and recorded on sheets.

In the end, mean values and standard deviation of pain intensity,
before and after the intervention, and each of the physiological
parameters before and after the intervention were measured
and the results were used. Data analysis of this study was done
with the help of computer software SPSS12. It should be noted
that paired t-test was used to study whether there is a significant
difference between the mean and standard deviation of pain
before and immediately after the intervention, as well as mean
and standard deviation of physiological parameters before and
after (average of three stages after intervention). Evaluating
the significance of the relationship between variables related to
demographic characteristics and the average of the difference
in intensity of pain and physiological parameters was done with
t-test, ANOVA, and Pearson. To achieve the research objectives,
the following hypotheses have been proposed and tested:

- Guided relaxation decreases the severity of pain of patients at
the stage after CABG surgery.

- Guided relaxation affects blood pressure of patients at the
stage after CABG surgery.

- Guided relaxation affects the pulse of patients at the stage
after CABG surgery.

- Guided relaxation affects the respiratory rate of patients at
the stage after CABG surgery.

In addition, the question of the type of the relationship between
differences that exist in physiological parameters rates after
CABG surgery before and after the intervention with some
individual characteristics have been answered in this study.

Results

According to the findings related to demographic features,
majority of the subjects were male (78.9%), in the age group
41-55 years (51.1%), with an average age of 55 years and a
standard deviation of 9.56 years, with third grade guidance-
school degree (37.8%), history of hospitalization (71.1%) and
surgery record (50%). The majority of the subjects (84.4%)
used analgesic (acetaminophen codeine) 1-2 times in the first
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24 hours after being transferred from ICU to the surgery ward
and the time interval between intervention with the last use of
analgesic in ICU in the highest percent (37.7%) in the subjects
studied was in the range of 5-8 hours.

The results of the paired t-test showed a significant difference
between the pain intensity values and all physiological
parameters effects due to pain at the stages before and after
the intervention (p=0.0001) (Tables 1 and 2).

Table 1. Comparing means of pain intensity in subjects studied at stages
before and after treatment

STAGE Before After Paired t-test
VARIABLE intervention intervention results
Mean SD Mean SD 245=T
Pain 89 = df
57 1.3 3 1.1 P=0.0001

Table 2. Comparison of the means of physiological parameters before and
after the intervention in the subjects units

Stage The average
difference
Eefore ) After ) between Statistical
Index intervention intervention before and test results
after T
Mean SD Mean SD Mean SD
Systolic 1322 152 1273 146 49 6.4 T=7.3
blood P=0.0001
pressure Significant
Diastole 81.6 106 788 8.8 2.8 4 T=73.6
blood P=0.0001
pressure Significant
Heart rate 88 126 849 113 32 3.9 T=79.8
P=0.0001
Significant
Respiratory 19.2 13 182 0.9 0.9 0.7 T=12.2
rate P=0.0001
Significant

The results in Table 3 indicate that the mean and SD difference
of pain intensity before and after the intervention in terms of
demographic characteristics show a significant difference only
in the history of hospitalization (p=0.04) (Table 2). The results
of the independent t-test, Pearson, and ANOVA showed no
significant difference between the mean difference in systolic
blood pressure, diastolic blood pressure, and respiratory
rate before and after the intervention with the demographic
characteristics of the subjects. On the other hand, the results of
ANOVA have shown a significant correlation between the mean
difference in heart rate before and after the intervention with
sex (p=0.05) and education (p=0.036).

Table 3. The relationship between the mean and the standard deviation
of the difference in pain intensity and heart rate in terms of demographic
characteristics

Demographic characteristics Hospitalization

Physiological index Gender Education record
Mean and SD of - - 0.04=p
pain intensity difference

Mean and SD of 0.05=p 2.69=f -

the difference in heart rate

Discussion
The results of this study indicate that the intensity of pain
after intervention compared to before that has significantly

reduced. The results of the study by Good et al. also confirm
this finding [11]. In their study, Hatan et al. (2002) found no
significant differences in pain before and after relaxation [12].
According to the researcher, small sample size of relaxation in
their research can be of the restrictions causing this result [9].
The systolic and diastolic blood pressures in the stage after
relaxation, compared to before it, has significantly decreased,
so the second hypothesis is confirmed. However, the average
systolic blood pressure in the stage after the intervention,
according to the classification of the Joint National Committee
on Prevention, Detection, and Treatment of High Blood Pressure,
is in pre-hypertensive range (120-139) [8]. In their investigation
to determine the effect of relaxation on blood pressure,
Sheila et al. (2003) found a significant difference in systolic
and diastolic after and before intervention with systolic and
diastolic blood pressure after it. The researchers consider this
finding due to inhibition of sympathetic effect on blood vessels
[13]. The important point in this study is that relaxation has
not led to a severe decrease in diastolic blood pressure more
than acceptable. Minimum normal diastolic blood pressure is
60 mm Hg in adults [14], and severe reduction of this pressure
can disrupt the blood supply to the myocardium [3]. Therefore,
the effect of this intervention has been adequate and with no
special side effects.

On the other hand, results from these findings indicate that
heart rate and respiratory rate after the intervention, compared
to before, have significantly reduced, so the third and fourth
hypotheses are recognized. In this regard, Jacobs (2001) and
Benson and Clipper (2000) write that relaxation could reduce
heart rate and respiratory rate by reducing sympathetic
system performance [16, 17]. In their study to determine the
effect of Benson relaxation therapy on hemodynamic status in
patients undergoing coronary angiography, Hanifi et al. found
a significant decrease in heart rate in the relaxation group
compared to the control group [18].

Moreover, independent t-test revealed a significant difference
(p=0.04) between the mean of pain intensity difference
before and after the intervention was based on the history of
hospitalization. In analyzing this, the researcher states that
although hospitalization history increases pain in the subjects
with this feature, this could increase the incentive to the
effective relief of pain, so probably the subjects have done this
intervention more accurately and as a result have experienced
more pain reduction.

On the other hand, the average difference of values
physiological indices of systolic and diastolic pressure and the
respiratory rate had no statistically significant relationship
with any of the demographic characteristics of the subjects.
Peggy et al. confirmed this by evaluating and comparing two
different rehabilitation programs to improve the quality of life
of patients with heart disease [19].

Finally, the results of this study showed that the mean difference
in heart rate before and after the intervention had a significant
relationship only with gender (p=0.05) and education (p=0.036).
The highest influence of relaxation was on heart rate in women
and people with literacy to read and write. In their study to
evaluate the effects of psychosocial factors and cardiovascular
and respiratory indicators on the stress of employed men and
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women, Chill et al., showed that women had more changes in
heart rate than men [20]. These findings may be connected
to more influence of heart rate compared to blood pressure
to human states and more suggestibility of women than men
may. Therefore, with knowledge of the purpose of this research
and its possible impact on heart rate, women have had more
control over their pulse rate than men have. More influence of
relaxation on heart rate in patients with literacy to read and
write is perhaps connected to the suggestibility of people with
lower education levels and heart rate being influenced more
compared to human states.

Thus, according to the above findings, it can be stated that all
four hypotheses have been confirmed. Therefore, relaxation
could be an effective non-pharmacological intervention, easy,
fast, non-invasive, affordable and suitable for acceptable
changes in physiological parameters and pain in patients
after CABG surgery. Using this method not only reduces the
consumption of drugs and their side effects in patients, but
also improves good therapy relationship between hospitalized
patients and nurses, and this can increase patient satisfaction
with provided care and quality of care.
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Abstract

Aim: Backache is one of the most common skeletal-muscular disorders experienced at least once by everyone in their life. It is the third cause of people’s
disablement in the range of 15 to 65 years old in Iran. One of the major causes of the backache is the lumbar disks whose chronic cases are mostly due to
swelling. The present research seeks to investigate the effect of axial balance muscles power among those suffering from a discopathy and nonspecific back-
ache. Material and Method: The population of the research included 60 people with a record of at least 4 weeks of backache resorting to the physical medicine
department of Baghiyat Allah Hospital who had been advised to undergo Magnetic Resonance Imaging (MRI) based on the clinical symptoms and their status.
These people were divided into the nonspecific and discopathic categories. The core muscles power was measured in both groups and compared against one
another. After eight weeks of axial balance exercises, the muscular power was once again checked. The resulting data were analyzed using SPSS. Results: The
initial results indicated no significant difference between the two groups in terms of factors such as gender, age, job, family background of backache, history
of previous diseases, and the average age of backache. As the results indicated after eight weeks of central balancing exercises, the level of pain decreased
significantly in both groups and the muscular power distribution also improved. Discussion: Eight weeks of central balancing exercises will result in the signifi-
cant decrease and improvement of pain and muscular power distribution respectively.
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Introduction

Backache is one of the most common skeletal-muscular dis-
orders experienced at least once by everyone during their life
[1]. It is the third cause of people’s disablement in the range of
15 to 65 years old in Iran [2]. The high cost of backache on the
healthcare system has encouraged the researchers to take up
new approaches to studying and diagnosing all types of back-
aches so that they may take the proper measure to treat them
[3]. Concerning the diagnosis and treatment of backache, the
Pain Association, and the Medical College of the US states that
it is impossible to place all those suffering from backache in a
homogeneous group, but they must be divided into subgroups
so that proper treatments can be recommended for them [4].
One of the major causes of the backache is the lumbar disks
whose chronic cases are on the rise. A chronic backache causes
discomfort for nearly 80% of the people during their life.
Nearly 7% of the elderly resort to the general practitioners due
to those pains and 32% of them are referred to a specialist
[5,6].

Spinal disc bulging is one of the major causes of the backache.
Due to the extraordinary movement of the lumbar region which
is located adjacent to the nearly motionless region of the sa-
crum, this area is subject to the mechanical pressures which
can damage the lower back spinal discs. Lumbar disc bulgings
are usually observed between L4-L5 and L5-S1 [7]. The effec-
tiveness of the balancing muscles in the lumbar area is defec-
tive in those suffering from disc bulging. As a protective feed-
back, these muscles will suffer from spasm and shortness [8,9].
Special exercises for the muscles around the spinal column
which play a major role in creating dynamic balance and seg-
mental control of the vertebrae have been taken into consider-
ation excessively in rehabilitating those suffering from a chron-
ic backache. This method emphasizes retraining the detailed
simultaneous contraction pattern of deep muscles of the torso
such as the transverse abdominal muscle and multifidus. The
pain reduction mechanism of these specific exercises includes
enhancing the stability of lumbar segments [10].

Considering the results of the anatomical and biomechani-
cal investigation of this issue, it is completely accepted that
those suffering from backache would experience higher levels
of weakness and exhaustion in the muscles of the torso. On
the other hand, reduction of the power and bearing stamina
of the torso muscles is described to be a potential danger of
getting afflicted with a backache. According to the researches
and studies conducted in the 1990s, strength and bearing exer-
cises (especially the bearing exercises) are considered to be one
of the major principles of treating backache [11]. Spinal col-
umn balancing exercises are specific exercises for the muscles
around the lumbar vertebrae whose primary role is to create
dynamic balance and control the spinal column segments [12].
The primary goal of active balancing exercises for the spinal
column is to create the physical capacity to preserve the neutral
state of the spinal column during the daily activities of life. This
is accomplished by enhancing the bearing and harmony of the
balancing muscles of the spinal column [13].

The axial balance muscles are located in the body’s center of
gravity. If the axial balance muscles are effective enough, the
paired force and normal correlation will be formed, and the

body will make its moves in a normal biomechanics. If the axial
balance muscles of the body are weakened for any reason, this
correlation and arthro-kinematics of the joints will be disrupted,
and we will observe muscular imbalance. As a result, we will ex-
perience chronic pains such as backache and non-natural move-
ments in the spinal column. That is why the recent researches
have paid a lot of attention to the role of axial balance muscles
in preventing and treating the backache [14].

As a large number of the Iranian people suffer from discopathy
or nonspecific backaches, we thought it was a good idea to
measure the power of the balancing muscles of the axial spinal
column and determine if the muscles are weak or strong. If the
muscles are weak, proper exercise can be prescribed to enhance
the power of axial balance muscles and improve the patients’
backache and their life quality without using medical therapy.
Thus, the present research seeks to investigate the power of
axial balance muscles in the patients suffering from a discopa-
thy and nonspecific backache.

Material and Method

The population of the research included 60 people with a re-
cord of at least 4 weeks of backache resorting to the physical
medicine department of Baghiyat Allah Hospital who had been
advised to undergo MRI based on the clinical symptoms and
their status. All the participants were aged 18 to 65 years old
and their formal consent was gained before participating in the
research. The following exclusion criteria were also defined: any
material or micro-piece in the body which made the MRI impos-
sible, psychological disorders based on examinations, new pain
or intensification of pain during the study, lack of cooperation
by the patient, impossibility of stretching due to the possible
skin problems during stretching, lumbar traction contradictions,
cases requiring surgery, lumbar surgery history, other symp-
toms such as fever and notable weight, and evidences of tumor
infection and trauma in discovered in MRI.

Based on the results of MRI, the participants were divided into
the normal group, and those with pathology (disc bulging) and
the age and gender of the two groups was matched, and the
power of the core muscles was measured in both groups and
compared against one another. After eight weeks of axial bal-
ancing exercise, the power of the muscles was checked again.
To measure the power of muscles, the patient was placed in
the supine position, and a compressive biofeedback device
(Stabilizer 25) was placed under the lumbar vertebrae in the
region of L4-L5. The compressive cuff was filled up to 40 mm
of HG, and the patient’s legs were held in the total extension
state, while the pelvis was flexed in an angle. The individual
was then asked to perform the drawing maneuver. He was then
requested to lower his legs towards the desk while still holding
his back straight. When the lumbar curve increased, the cuff
pressure was reduced. This indicates a positive result for the
test and a weakness for axial balance muscles. Next, the hip
angle was measured using a goniometer and scored based on
Kendell grading system. If the individual is unable to retain the
pressure in an angle of 60° to 90°, the test will be interpreted
as positive, and the balancing muscles (rectus abdominus and
external oblique) are weak.

SPSS ver. 17 was utilized for data analysis. Kolmogorov-
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Smirnov (KS) test was used to investigate the quanti-

Table 3. Comparison of the distribution of lumbar muscles power in both groups.

tative variables and the normal distribution of them.

Groups Before After P-value
Based on the distribution of variables, parametric and
. ™ 60 75 Total 30 45 60  Total
non-parametric tests were utilized to compare the means
. No. 10 20 30 0 17 3 30
of each group. Chi-square, T-test, and One-way ANOVA  Nonspecific <0.001
I . i Percent 167 333 50 167 283 59 50
were used to study qualitative variables. In all statistical
) No. 5 25 30 5 22 3 30
analyses, a P-value of less than 0.05 was considered to Discopathy <0.001
be significant. Percent 83 417 50 83 367 5 50
No. 15 45 60 15 39 6 60
Total <0.001
Results Percent 25 75 100 25 65 10 100
The total number of the participant in this study was 60  P-Value 0.13 0.31

with an average age of 46.88 + 7.60 including 40 male

and 20 female participants. The first group (nonspecific)

and the second group (discopathy) each had 30 members. The
average age in the nonspecific group was 39.38 + 3.73, while
this average for those suffering from discopathy was 36.00 =
4.63. The gender frequency in these groups was equal for both
men and women with 66.6% and 33.4% respectively. No signifi-
cant difference was observed between the 2 groups in terms
of age and gender distribution (p>0.05). The participants were
also compared against one another in terms of their jobs (em-
ployee or housewife) and family history of backache. No signifi-
cant difference was observed here either (p>0.05).

Of all the participants, 23 (38.3%) had a history of diseases
including 8 cases (34.8%) of blood pressure, 5 cases (21.7%)
of diabetes, 4 cases (17.4%) of high blood fat, etc. (Table 1).
Four people (17.4%) from the nonspecific group and 4 (17.4%)
from the discopathy group had blood pressure. No significant
difference was observed between the two groups in terms of
the history of various diseases (p=0.81) (Table 1).

As the results indicate, the average length of the pain in the
nonspecific group was 2.20 + 1.34 years, while this value for
the group not afflicted with discopathy was 0.95 + 1.90 years.
No significant difference was observed between the length of
backache in both groups (p = 0.62).

The average level of backache before and after exercise in both
groups can be observed in Table 2. The statistical results indi-
cate that the difference of this variable before and after the

Table 1. Distribution of people based on the history of diseases in both groups.

exercise is not significant. However, the statistical analysis in-
dicated a significant difference between the level of backache
before and after exercise in both groups.

Table 3 represents the distribution of lumbar muscles power in
both groups before and after exercise. As the statistical results
indicate this difference before and after exercise is not signifi-
cant in any of the groups. But the statistical analysis repre-
sented a significant difference between the level of backache
before and after exercise in both groups.

Discussion
The present research seeks to study the effect of exercise on
the power of axial balance muscles among patients suffering
from discopathy and those suffering from a nonspecific back-
ache. The population was composed of 60 patients composed
of 2 groups with a nonspecific and discopathic backache and
equal members.
The initial statistical results indicated no significant difference
between the two groups in terms of age, gender, job, family
history of backache, history of diseases, and the average length
of backache. This implies the similarity between these groups
in terms of the factors mentioned. The results point to the fact
that an eight-week period of central stabilizing exercises will
reduce the pain significantly in both groups and increase the
muscular power distribution. These results are in line with the
previous researches conducted in this field.

Javadian et al. conducted a research to study the ef-

fects of stabilizing exercise on the pain, performance

disability and muscular stamina among those patients

History of Disease P-Value

Croups Dia bia 8P suspected of segmental instability backache. As the
BP Dia LD and HP and and Total 0.81 results indicate, stabilization exercises are more effec-
LD BP LD tive than regular exercise in improving the intensity,
Nonspecific No. 4 2 ! oo oo e performance disability, muscular stamina, and motion
Percent 174 87 43 43 00 00 43 391 domain in patients suspected of segmental instability
Discopathy No. 4 3 3 o 1 2 1 4 [15]. Their results are in line with the results achieved

Percent 174 130 130 00 43 87 43 609 in our research.
Total No. &8 5 4 1 1 2 2 23 Momen et al. studied the therapeutic effect of exer-
Percent 348 217 174 43 43 87 87 1000 cise on pain, disability, and stamina of torso muscles
BP: Blood Pressure; Dia: Diabetes; LD: Lipid Disorder; HP: Hypothyroidism among women afflicted with the chronic idiopathic
backache. As the results showed, exercise therapy was
Table 2. Comparison of backache length in both groups. capable of enhancing the stamina of muscles body in women
Mean pain Mid Mean pain  Mid suffering from chronic idiopathic backache. It can reduce pain
Nonspecific 6.97 + 0.85 7(5:9) 373:126 3(2-7) <0.001 and disability in the population [16]. The results of this group
Discopathy ~ 7.07 + 0.83 7(6-9) 357+101 3(2-6) <0.001 are also in line with the results achieved in our research. Fur-
Total 7.02 + 0.83 7(5-9) 365:113 3(2-7) <0.001 thermore, Lee et al. also studied the level of pain and entropy
PValue 0.69 0.85 changes following an 8-week period of stabilizing exercises. In
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this study, 60 patients were placed in 2 categories: those suf-
fering from a nonspecific backache and those with discopathy.
The two groups were then matched in terms of age and gender,
and the CORE muscles power was measured for both groups
and compared against one another. After 8 weeks of axial sta-
bilizing exercise, the power of the muscles was studied again.
After 8 weeks of intervention, the level of pain in all the partici-
pants had witnessed a significant decrease, but no difference
was observed between the groups in terms of pain reduction
7]

Concerning this fact that physical exercises need to be a part of
the treatment for those suffering from backache, there is a con-
sensus. There are, however, different ideas concerning the type
of the exercise, the length of the period and their effectiveness
mechanism. Some researchers prescribe only those physical ex-
ercises that cover all the muscles of the spinal column so that
they can control the whole motion of the spinal column. These
researchers believe that the effectiveness of these exercises
is due to the enhancement of the general and local muscles
of the torso, higher thoracolumbar fascial tension, multifidus
hypertrophy, higher local pressure, and facilitation of the simul-
taneous contraction of the flexors and extensors of the torso.
Researchers believe that the goal of the therapeutic exercise of
those suffering from backache needs to be the enhancement of
the stability of spinal column rather than enhancing the power
or hypertrophy of torso. Contrary to power enhancement ap-
proach, the present approach seeks to increase the stability of
the spinal column, activate balancing muscles especially the
multifidus and transverse abdominal muscle separated from
other muscles of the spinal column during the initial phases of
treatment [18].

Physical exercises and exercise therapy to treat those suffering
from backache have been a subject of great attention during
the past few years. The influence of balancing exercises on the
nervous-muscular performance in the patients with a chronic
backache has also been proved [2]. The balancing exercises are
mostly focused on the small, deep and the posterior muscles
of the spinal column and retain and stabilize the correct body
posture through retraining and increasing the stamina of the
muscles. Stabilizing the spinal column results in less pain and
enhancement of the patient’s performance [18]. As the previous
researches indicate, stabilizing exercises reduce the pain and
enhance the level of performance disability among those suf-
fering from a chronic backache [19]. Hayden et al. conducted a
random trial research and concluded that therapeutic exercise
is the best type of treatment for a chronic backache which can
decrease the pain and enhance the performance disability. Of
course, it needs to be designed exclusively based on the indi-
vidual’s abilities and run under the supervision of a physiothera-
pist [17].

Conclusion

In this study, the stabilizing exercises were conducted under the
full supervision of a physiotherapist. One of the causes of the
enhancement of the performance disability of the patients in
this research was probably the facilitation of the motion sense
and reduction of backache. We may also conclude that the sta-
bilizing exercises in our study reinforce the transverse abdomi-

nal muscle and prevent belly drooping and result in the greater
stability of the spinal column in the lumbar region. As a matter
of fact, the transverse abdominal muscle acts like a balloon and
press the abdominal organs to the spinal column. This will all
result in greater stability of this region in daily activities.
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Abstract

Aim: Healthy ESBL carrier patients are the major challenge in control of infections produced by members of Enterobacteriaceae. The aims of the present
study were to investigate the isolation of TEM, SHV, and CTX type ESBLs producing E. coli, Edwardsiella, and Erwinia spp. from feces of carriers.Material and
Method: Two hundred fresh stool samples collected from non-hospitalized and hospitalized patients were cultured on MacConkey agar supplemented with 2
mg/L cefotaxime. After 24 hr. Incubation at 37°C the E. coli, Erwinia and Edwardsiella spp were identified by routine biochemical tests. Combined tests were
carried out to select ESBLs producing bacteria and susceptibility of isolates was determined by disc diffusion method. Multiplex-PCR was used to identify
TEM, SHV and CTX type ESBLs producing isolates. Results: Of the 34.5% bacteria resistant to cefotaxime, 81.63% and 55% ESBL producing organisms were
recovered from inpatients and outpatients respectively. E. coli was the predominant ESBL-producing organism; One Erwinia and three Edwardsiella producing
ESBL were detected. Overall, carbapenems including imipenem and meropenem and amikacin were the antibiotics most active against the ESBL-producing
organisms. The overall prevalence of these ESBL genes was 73.92%, including the blaTEM and blaSHV genes alone in 27.45% and 5.88% respectively; blaCTX-
M were not distinguished alone in any of the isolates. Discussion: More than one ESBL was produced by most isolates carried by patients and Carbapenems,
imipenem and meropenem continue to show good in vitro activity against the isolates. Patients can act as a source of ESBL producing bacteria in hospitals.
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Aim

Some genera among Enterobacteriaceae family carrying extend-
ed-spectrum B-lactamases (ESBLs) have emerged as significant
pathogens. Infections due to such strains of these genera are
associated with extended hospital stays, increased healthcare
costs and, in the setting of bloodstream involvement, develop-
ment of mortality if proper therapy is delayed. [1]

The most important species of genus Edwardsiella, that 2is, E.
tarda, E. ictaluri and E. hoshinae have a wide environmental dis-
tribution. Of these, E. tarda has been shown to be pathogenic
in humans.[2]Most members of this genus characteristically
produce diseases of plants, vegetables, and fruits.[3]Reports of
Erwinia isolates as human pathogens are limited, but the phyto-
pathogen E. persicina[4] has been isolated from human urinary
tract infections.[5] Escherichia coli are the common opportunis-
tic pathogen, isolated from different infections of humans and
have demonstrated an increasing antimicrobial resistance to
most antibiotics.[6] In the past 2 decades, antibiotic-resistant
strains have emerged among the Enterobacteriaceae members
by a production of extended-spectrum B-lactamases (ESBLs).
[7] Recently, a group of ESBLs that hydrolyze cefotaxime (CTX),
the CTX-M B-lactamase, has been detected and reported with
increasing frequency.[8] Several papers have recently reported
the distribution of ESBLs in the community, mainly in patients
with chronic conditions.[9-11] The increase of drug resistance
among these organisms has made therapy of different infec-
tions difficult and has led to greater use of expensive broad-
spectrum antibiotics such as the third generation of cephalo-
sporin. Hence, regular monitoring of such resistance at local,
national and international levels is necessary as control plan
by most national and international organizations.[12,13] ESBLs
are frequently plasmid-mediated and can hydrolyze penicillins,
third-generation cephalosporins, and monobactams.[14] Distri-
bution of human clinical isolates and capacity to produce ESBLs
has been found out among inpatients, as well as among those
in the community.[15] we know carriers of ESBL producing or-
ganisms exist, but in general practice, this condition has rarely
been reported. Until now, more than 600 ESBL variants have
been reported. Among them, CTX-M, SHV, and TEM enzymes
so far considered to be important in Enterobacteriaceae.[16]
This is nearly known that resistance caused by ESBLs is of-
ten associated with resistance to some other antibiotics such
as fluoroquinolones, aminoglycosides, and trimethoprim-sulfa-
methoxazole.[17,18] In the recent few years, there has been an
increase in the finding of ESBL-producing strains in the gen-
eral community[19] but few studies have been published about
ESBL dissemination in healthy humans, explaining prevalence
between 6 and 7%.[20,21] Percentage of the carriage in the
stool is changeable and is found to be higher in rural than the
urban population.[2] Recently, ESBL producers have also been
reported increasingly among infection-associated members of
Enterobacteriaceae family in France[22,23], Italy[24], the Czech
Republic[25], and Austria.[24] These studies were the reason to
look for ESBL producers among healthy carriers.[27]This study
was carried out to determine rates of ESBL mediated resis-
tance in fecal isolates of E. coli, Erwinia and Edwardsiella spp. in
hospitalized and outpatients without suffering from diarrhea.

Material and Method

Specimen collection and Screening for and confirming the pres-
ence of ESBLs

Two hundred fresh stool samples were collected from non-
hospitalized (n=100) and hospitalized patients after 48 hours
admission (n=100) in Shahid Madani training and treatment
center from November 2014 to February 2015. Those with gas-
trointestinal illness and diarrhea were excluded from the study.
Stool samples were cultured on MacConkey agar supplemented
with 2 mg/L cefotaxime (‘CTX-MacConkey’) and incubated at
37C for 24 h. The isolated bacteria were identified by routine
biochemical tests and E. coli, Erwinia and Edwardsiella spp.
stored at -20°C in trypticase soy broth containing 12% glycerol.
This study was approved by the ethical committee of regional
Medical Research of the Tabriz University of Medical Science,
and all patients provided written informed consent for this
research (TBZMED.REC.1394.352). ESBL expression was con-
firmed by the disc diffusion method on Mueller-Hinton agar us-
ing cefotaxime (30pg) or ceftazidime (30 pg) with and without
clavulanic acid (10 pg), as recommended by the CLSI, and each
set of samples was tested with CLSI quality control strains E.
coli ATCC 25922.[28]

Antimicrobial susceptibility testing

All ESBL-producing E. coli, Erwinia and Edwardsiella isolates
were tested for susceptibility to imipenem, meropenem, amika-
cin, gentamicin, ciprofloxacin, and tetracycline by the disc diffu-
sion method using Mast Discs (Mast Ltd, UK) according to the
CLSI and manufacturer’s instructions.[28]

blaTEM, SHV, CTX genes identification

The blaTEM, SHV, CTX genes were identified by Multiplex- PCR
using DNA extracted by boiling suspensions of isolates. DNA
samples at a concentration of 1 pL were used as PCR tem-
plates, and the genes were amplified using the primers (Cinna-
gen Co, Tehran, Iran) as described previously.[29,30]

SHV  ATGCGTTATATTCGCCTGTG (747 bp)
SHV  TGCTTTGTTATTCGGGCCAA

TEM  TCGCCGCATACACTATTCTCAGAATGA (445 bp)
TEM  ACGCTCCCGGCTCCAGATTTAT

CTX  ATGTGCAGYACCAGTAARGTKATGGC (593 bp)
CTX  TGGGTRAARTARGTSACCAGAAYCAGCGG

A loopful of bacteria colonies harvested from a blood agar
plate was suspended in 0.5 ml of sterile water and heated at
95°C for 10 min. After centrifugation at 5,000 rpm for 5 min at
4°C, the DNA-containing supernatant was used as the source
of template for further amplification.[31] PCR reactions were
performed with an automated thermal cycler (Eppendorf mas-
tercycler gradient, Germany) with the PCR cycling conditions
of initial cycle at 94°C for 10 min, 35 cycles of denaturation
at 94°C for 30 s, annealing at 60 °C for 30 s, extension at 72
°C for 1 min, and final cycle extension at 72 °C for 10 min. Gel
electrophoresis was performed for 60-120 min in a 1.2% aga-
rose gel at 75 V. DNA profiles were visualized by ultraviolet (UV)
light after ethidium bromide staining on a UV transilluminator.
The gels were photographed using a gel documentation system
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(UVP, USA) for the analysis of bands. Molecular mark-

Table 2. Antimicrobial Susceptibility Profiles of Extended-Spectrum B-lactamase-Producing

er (Fermentase; 100 bp DNA ladder) was used to as-

Fecal Isolates of Escherichia coli, Erwinia and Edwardsiella spp.

sess PCR product size. Multiplex PCR reactions were

No. of
carried out in a final 25 pL volume containing 2.5 pL  Study group
of 10X PCR reaction buffer, 1 uL DNA solution, 0.5 pl. =22
MgClI2 (50 mM), 0.5 pL of each gene-specific primer

Inpatients

(10 pmol), 0.5 pL (3 U/mL) Hot Star Taq Mastermix
DNA polymerase (Qiagen) and 0.5 pL deoxynucleo-

side triphosphates mix (dNTPs, 10 mM). Al

Outpatients

No. (%) of isolates susceptible, by agents
Cfep Cip Gm Pip-Taz Ak Car*
40 3(7.5) 9(22.5) 19 (47.5) 23(57.5) 32(80) 40 (100)
11 0(0) 5(45.45)  7(63.63) 8(72.72) 10(90.90) 11 (100)
51 3(5.88) 14(27.45) 26(50.98) 31(60.78) 42(82.35) 51(100)

Note. Ak, amikacin; Car, carbapenem; Cfep, cefepime; Cip, ciprofloxacin; Gm, gentamicin; Pip-
Taz, piperacillin- tazobactam.

Results

Bacterial isolates other than E. coli, Erwinia and Ed-
wardsiella spp. That grew on the MacConkey agar
were disregarded. Of the 200 stool samples tested, 69 (34.5%)
bacteria resistant to cefotaxime and ceftazidime, were isolated.
Out of the 49% and 20% resistant isolates to cefotaxime and
ceftazidime, 40 (81.63%) and 11 (55%) ESBL producing organ-
isms were recovered from inpatients and outpatients respec-
tively (Table 1, Fig 1). E. coli was the predominant ESBL-produc-
ing organism,; it was recovered from 38 (95%) of inpatients and
9 (81.81%) of outpatients. One Erwinia and three Edwardsiella
producing ESBL were detected. Overall, carbapenems includ-
ing imipenem and meropenem and amikacin were the antibi-
otics most active against the ESBL producing organisms. The
susceptibility data for the isolates are shown in Table 2. The
overall prevalence of these ESBL genes among inpatients and

Table 1. Distribution of Extended-Spectrum B-lactamase (ESBL)- Producing
Fecal Isolates of Escherichia coli, Erwinia and Edwardsiella spp.

No. (%) of isolates

Study group  No. of Caz-Ctx*  ESBL producing  Non-ESBL
individuals  resistant carrier Producing carrier

Inpatients 100 49 (49) 40(40) 60(60)

Outpatients 100 20(20) 11(11) 89(89)

All 200 69(34.5) 51(25.5) 149(74.5)

*Note. Caz, ceftazidime; Ctx, cefotaxime.

Fig1. A positively combined disc (CD) using ceftazidime (CAZ 30 pg), ceftazidime
/clavulanic acid (30pg/10pg) discs. A representative of E. coli isolates showing
a = 5 mm zone size enhancement in the CD test indicating inhibition of ESBL
production.

* Imipenem and/or meropenem.

Fig 2. Multiplex PCR detection of SHV, CTX-M and TEM B-lactamase genes in E.
coli (EC), Erwinia and Edwardsiella isolates. Lanes M, 100bp ladder molecular size
marker; Lanes 1, 2, 4, 6, EC isolates; Lane 3, Edwardsiella, Lane 5, Erwinia; and
Lane 7, No template (water)

outpatients was 73.92% (51/69). The PCR assay detected the
results for each of the resistance genes as follows: the blaTEM
and blaSHV genes alone in 27.45% (14/69) and 5.88% (3/69)
respectively; blaTEM and blaSHV identified in 13.72% (7/69);
blaTEM and blaCTX-M recognized in 13.72% (7/69); blaSHV and
blaCTX-M detected in %7.84 (4/69) and blaTEM, blaSHV and
blaCTX-M were distinguished in 31.37% (16/69) of the isolates
(Fig. 2).

Discussion

Although E. coli, Erwinia and Edwardsiella spp, normally live
harmlessly in the gut, they can cause various types of infection,
most commonly urinary tract infection.2,5-6 Study of suscep-
tibility patterns for 2,302 gram-negative pathogens obtained
from urine samples in Saudi Arabia found that 10.2% of the
isolates were ESBL-producing E. coli[32] In another study, the
rate of fecal carriage of ESBL-producing organisms among
inpatients (26.1%) was higher than that among outpatients
(15.4%).[33] In a study done in Lebanon, the rate of fecal car-
riage for ESBL-producing E. coli in inpatients was reported to
be 80.5%.[34] These correspond nearly with our result obtained
for inpatients (40%) that is much higher than the results of
outpatients (11%). In our hospital, most of the inpatients be-
fore sur